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M. F. BEHAR, Editor 


“Tt is often for an excuse that we say things are impossible.’ 
—Mirabeau. 

“ ‘Impossible’ is a word to be found only in the 
fools.” —Napoleon 


dictionary of 


“You can’t First two words of many proverbs, maxims 


and old saws epitomizing the wisdom of the ages 

“Tt is impossible for a 24-gage wire at 70 F. ambient to conduct 
1000 amperes; it is impossible for a 0.1-in. nozzle to discharge 1000 
gpm. of hydraulic-cylinder oil. Two of the countless impossibilities 
derived from the immutable laws of Mother Nature. 


em treme 


TN recent years the December /nstruments editorials have 
been devoted to predictions for the ensuing years. Some 

predictions were easy deductions from signs easily observ- 
able to anyone with what is known as “connections.” Other 
{ predictions required what is commonly called “sticking out 
one’s neck.” All came true. 

Strong, therefore, was the temptation to fill this page 
with predictions for 1950. Easy would have been the chore 
of writing from notes jotted down in recent weeks. Pleas- 
ant was the prospect of seeing the prestige of Instruments 
grow still greater next year. 

But other notes jotted down in recent weeks (and im- 
pressions even more vivid, perhaps, because not jotted 


> down) led to the conclusion that the interest of subscribers 


—and of plants and labs where subscribers are employed— 
would best be served by a preachment devoid of sugar- 
coating—by a blunt sermon calling attention to a deplorable 
tendency—to an unreasonable new attitude on the part of 
many instrument users, including some prominent and 
respected experts. 

This attitude is to DEMAND the impossible from measure- 
ment and automatic-control devices—or from their design- 








ers and builders—or to ATTEMPT the impossible. 

This attitude is never justifiable; but it is partly excus- 
able, in many cases, by a growing belief that measurement 
and automatic-control devices have been developed to a 
state of perfection approaching the human _ brain—yes, 
surpassing the human brain in many respects, so that to 
them may be applied the motto of the Seabees: “The diffi- 
cult we do today; the impossible takes a little longer.” 

The aim of this preachment is not to deride the spirit 
of progress or inventiveness. On the contrary, it is to 
ACCELERATE developments by reminding our subscribers that 
the word “impossible” has different meanings in the emo- 
tional realm of eloquence or poetry and in the physical 
world of science. 

But enough of generalities. Our specific preachment on 
this occasion is to exhort our readers to keep in mind two 
principles—old in the back-of-the-mind of Instrument Men 
but never yet explicitly stated. These principles are: 

(1) The MUTUAL EXCLUSIVENESS of certain measuring 
properties and performance characteristics; 

_ (2) The INTERDEPENDENCE of certain measuring proper- 
ties and performance characteristics. 

_To illustrate the principle of mutual exclusiveness, a few 
vivid examples may be cited from technical fields other 
than Instrumentation: A watchmaker’s lathe and a freight- 
car wheel-and-axle lathe cannot be combined into one ma- 
chine tool. An automotive vehicle cannot combine the speed 
of a racing car, the strength of a bulldozer and the silence 
and comfort of a limousine. A jet plane can’t hover like 
a blimp. A submarine can’t fly. 


You Cant Eat Your Cake and Have It 
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Similarly, in the field of Instrumentation, a temperature 
controller bulb-and-well assembly designed to withstand the 
severe abrasion and corrosion of a pulp digester will have 
a characteristic time of about half a minute; and a pulp- 
and-paper chemist who insists on installing a fast (say 
one-second) bulb will find that such a bulb will be destroyed 
before the day is over. 

To illustrate the principle of interdependence, one need 
not go outside the field of Instrumentation for three well- 
known examples: (1) An automobile ammeter priced at 
fifty cents in lots of a thousand, and with a scale length of 
one inch, will probably have an accuracy of six percent of 
its scale range. (2) A laboratory ammeter priced at $500, 
provided with knife-edge pointer, antiparallax mirror, etc., 
etc., and with a guaranteed accuracy of 0.5 percent of its 
scale range at mid-scale, will probably have an accuracy 
of 0.2 percent at mid-scale and 0.1 percent in the upper 
third. (3) If the Unit Sensitivity of an instrument is one 
scale division, the Accuracy of that same instrument can- 
not possibly be better than one scale division. 


Some instrument companies have extended the standardi- 
zation of their products and have courageously announced: 
“If you want such-and-such a modification, to obtain such 
and-such a characteristic, we will no longer try to supply it 
alone, but we will supply only the combination of the fol- 
lowing characteristics: ” We declare that hasty criti- 
cism of these companies is unjust. We salute them!—MFB 


P.S. About fifteen years ago we quoted Dr. MeDonald, Director of 


the Franklin Institute Biological Laboratory, as declaring that duplication 
of effort was “THAT CRIME AGAINST RESEARCH and we 


temptation. There's even 


urged 
subscribers to resist the ‘‘Let’s Build Our Own 
less excuse for such wasted effort today, because instrument makers 
(nearly 1500 of them) can almost always 


new device, Before you decide to design and build your own, look up your 


supply what is believed to be a 
copy of The 1950 Instruments Index and write to a number of 
Remember also that if what you need wasn't available yesterday, it may 
be on the market today. This month our ‘‘New Instruments” Department 


companies 


has ninety-six items—a new record; and the 799 items in our twelve 
1949 issues also set a new record and the 828 items of Manufacturers 
New Literature we ran this year also set a new record! 
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The Counter Reads 10 02 64| 


and thereby registers the end of the twenty- 
second year of Instruments’ service to users of 
measurement and control devices—service to 


THE UNITED STATES OF AMERICA 











The entire staff of Instruments wishes you 


A Merry Christmas and ; 
a Gappu New Brar a 


Bi Dia Diane 














A Centralized Organization for 
Instrument-application Research 


By J. G. KERLEY, Manufacturing Dept., Shell Oil Co., Inc., New York. 


ARLY in 1945 the top manage- 
E ment of Shell Oil Company, Inc., 

instituted in its East-of-the- 
Rockies area a group of engineers rep- 
resenting all phases of the winning and 
refining of petroleum, as well as the 
distribution of petroleum products, 
whose broad duty was defined as “the 
promotion of the use of measuring and 
controlling equipment and other auto- 
matic devices in the oil industry”. 
Roughly, this duty can be divided into 
two functions: the first is to examine 
all new measuring and controlling de- 
vices as well as special apparatus such 
as electronic equipment to see how 
they can be used to reduce costs and 
improve product quality; the second is 
to survey the field operations of each 
department to see what equipment can 
be mechanized and made automatic as 
well as to see how existing operations 
can be improved by better measuring 
and controlling equipment. 

The organization chart for this group 
is shown on this page. Let us examine 
the committee proper before going on to 
the field extensions. As shown, the 
group was titled the Measurement and 
Control Committee. A Chairman was 
selected from the Manufacturing De- 
partment and located in the Head Offce. 
He is the contact man for this group, 
and devoting practically full time to 
these duties, compiles information on 


all new developments, distributes it to 
the organization, acts as consultant on 
experimental application problems, and 
administers the affairs of the committee. 

Membership is made up of delegates 
from the following departments, whose 
duties are roughly abbreviated and 
simplified as follows: (1) the Explora- 


neers of considerable statur 
organization, usually “main off 
As stated before, the princip: 
of this group are the proper d 
tion of useful information 
solution of specific problems. 
a certain amount of benefit 
derived by stopping the organi 


tion and Production Research Depart- this point, it was appreciated tha: 
ment who find likely locations for problems seldom arise, and are prae. 
crude oil under the surface of the _ tically never solved, at polished maip. 
earth; (2) the Production Department office desks. Likewise, to benefit mos 


who drill down and bring the oil to 
the surface; (3) the Gas-Gasoline De- 
partment who perform certain proces- 
sing operations on the oil in the field; 
(4) the Crude Pipe Lines group who 
transport the oil to the refineries; (5) 


from new equipment, information 

garding it should be passed on out +, 
the operating areas where it can best 
be evaluated for use. As a result, a 
the same time that the central com. 
mittee was set up, each participating 


the Manufacturing Department who department was encouraged to estab. 
refine the crude to petroleum products; lish a field organization designed + 
(6) the Products Pipe Line who trans- carry the committee functions out { 
port the products to centralized bulk the man who does the work in the 


stations; and (7) the Marketing De- 
partment who distribute those prod- 
ucts to the consumer. These represent 
all the major operating sections of a 
large oil company but in addition, the 
research and engineering sections of 
the affiliated Shell Development Com- 
pany were invited to participate, as 
were the affiliated Shell Chemical Com- 
pany and the associated Montreal Re- 
finery of Shell Oil Co. of Canada, Ltd. 

The delegates from these depart- 
ments are all research men and engi- 











operating, area. Details of the organ. 
ization for these field groups diffe) 
Actually, each is designed to meet the 
needs of the specific department. 
To exemplify organization of th 
field groups we have shown an organ- 
ization chart of a typical refinery com- 
mittee. Note that the Instrument Engi- 
neer acts as Chairman and that ther 
are representatives from Management, 
the Laboratories, the Technological De- 
partment and each operating depart- 
ment on this committee. Meetings ar 
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ally held monthly. Sometimes — 
werating Department representatives 
» the Department Managers in per- 
n. In other cases they are technical 
istants. In any event, they usually 
e of a caliber sufficient to recognize 
e need for new equipment in solving 
e problems of the particular depart- 


Let us follow the handling of an im- 
vinary problem. The representative of 
erating Department No. 2 decides 
at if he had a certain type of chemi- 
| composition analyzer with a con- 
nuous recording feature it might save 
jm money in consumption of certain 
reating chemicals. At the next monthly 
eeting he brings this topic up before 
e local plant committee where it is 
iscussed and the experience and knowl- 
dge of all the other departments are 
vailable for his assistance. If a suit- 
ble solution is arrived at, the fact is 
hoted in the meeting minutes that are 
irculated to the other refineries, the 
hairman of the central committee, 
nd other interested parties. If a suit- 
ble solution is not reached, the prob- 
em is referred to the central group. 
"The central group then makes a survey 
‘of existing equipment to see if any is 
suitable. If none is, it surveys farther to 
isee if existing equipment can be modi- 
‘fied to fulfill requirements. If it appears 
ithat this cannot be done and that spe- 
‘cial equipment must be designed, the 
‘central group appeals to the research 
‘section of the Development Company. 
)This group may elect to do the work 
themselves or they may suggest farm- 
Ning out the job to an organization 
‘specializing in problems of the particu- 
‘lar kind involved. Owing to the unusual 
nature of the equipment needed, usually 
the former course is followed. 

When the equipment arrives and is 
installed, a careful record of its effec- 
tiveness is kept, and the entire organ- 
ization is kept informed by progress 
reports at the central committee meet- 
ings. When the experiment is concluded, 
a completion report is written in detail 
and included in the proceedings report 
of the central committee. 

So much for one of the committee’s 
functions, problem solution. Before 
leaving the subject, however, it is well 
to remember that this organization 
specializes only in application research. 
It is concerned in trying out instru- 
ments—not designing or building them. 
If a man in the field gets an idea for an 
instrument, he may do enough work to 
assure that his idea is workable; but 
once he has done that he passes it 
through the committee to the Develop- 
ment Company where research is final- 
ized and the instrument designed. This, 
you will recognize, prevents a lot of 
miscellaneous disconnected “puttering” 
which is usually time-consuming and 
which, if it results in instruments at 
all, results in instruments of poor 
quality. It is our belief that such 
“puttering” is a very effective way of 
assasinating good ideas, and we adhere 
to this rule despite the fact that every- 
one likes to “putter”. 

Now let us look at the other broad 
function, dissemination of information 


the errno cer ee mn oa 








“Of the many kinds of officers of 
large corporations, there is the kind 
that remains instrument-blind. Their 
numbers dwindle . . . At the other ex- 
treme—the happy extreme—are the of- 
ficers who not only see Instrumenta- 
tion’s possibilities but take a cordial 
interest in their Instrument Men and 
manifest this friendly interest by their 
policies and actions. 

“What better example of policies 
and actions than to have Instrument 
Men from the company’s scattered 
plants and labs go to an ISA confer- 
ence and remain together several days 
afterward for an ‘idea conference’ of 
their own? 

“Shell is one of the happy companies 
blessed with such managerial vision. 

“All expenses paid? Certainly! 
‘Convention’ atmosphere? Certainly 
NOT! No participants we saw at Phil- 
adelphia kept busier than the Shell 
men: they seemed to be on active duty 
twenty-four hours a day!” 

—From an /nstruments editorial 








on new equipment. As stated before, 
a good portion of the Chairman’s time 
is taken up in contacting equipment 
manufacturers and others to keep 
abreast of all new developments. Like- 
wise, each delegate to the central group 
is charged with the duty of keeping 
abreast of developments in his own 
particular field. This, of course, results 
in considerable information of varying 
value which must be filtered out by dis- 
cussion through the channels of the 
organization. It was appreciated, when 
the organization was set up, that dis- 
cussion alone is a very poor method of 
evaluating new equipment. Although 
we want to use every new device pres- 
ent in the design of operating plants, 
we don’t want to buy any “pigs in 
pokes.” To assure that the new device 
will work, it should be tried out and 
evaluated. As a result, each department 
sets aside a relatively small sum to be 
used each year for evaluating new 
equipment. 

For instance the Manufacturing De- 
partment has set up a fund known as 
the Engineering Research Budget which 
is administered from Head Office and 
used solely for the trial of new equip- 
ment. If a new device comes to light 
that seems to have good promise for 
future designs, Head Office may request 
one of the refineries to try it out and 
evaluate it. Research Budget funds are 
used to defray whatever expenses are 
incurred by the plant trying out the 
equipment. These expenses vary, de- 
pending upon agreements reached with 
the instrument manufacturers. It is 
our preference to purchase equipment 
outright for trial; however, the manu- 
facturer sometimes feels that the prod- 
uct is still in the development stage 
and prefers to supply it without cost 
so that he may benefit from plant ex- 
perience in disclosing the “bugs” almost 
inevitably present in new equipment. 
Agreements vary between these two 


extremes. If we install experimental 
apparatus with a special aim in view, 
we usually purchase it, try it, deter- 
mine what is wrong, modify it to over- 
come the difficulty and try it again. 
This process is continued until the 
equipment is suitable or abandoned. If 
the equipment is installed simply to de- 
termine its worth, it usually is tried 
out on several Needless to 
say, the reports on this equipment are, 
like the previously-mentioned ones, pre- 
pared for inclusion in the central com- 
mittee’s proceedings reports. 

Incidentally, these Research funds 
are used also to finance trial of equip- 
ment suggested by the field in 
where the Operating Department feels 
that such trial is too big a gamble to 
be financed through conventional chan- 
nels. In such cases, if the equipment 
fails to perform the required duties, it 
is removed and the expenditure charged 
off to profit and loss. On the other hand, 
if it is successful, the Operating De- 
partment involved capitalizes the equip- 
ment and returns the funds to the 
budget. 

This briefly explains the principal 
functions of this group. It was inevit- 
able, of course, that in order to dis- 
charge its primary duties, this commit- 
tee would become interested in other 
functions such as standardization, edu- 
cation of personnel, etc. Such an or- 
ganization lends itself well to the pro- 
motion of these movements; and some 
beneficial results in these auxiliary 
fields have been realized. 

Information on meeting of the cen- 
tral group has been left for the con- 
clusion. Meetings are normally attended 
by the delegates from all of the depart- 
ments shown on the organization chart, 
including one or more from each of the 
refineries. Other field groups are quite 
often represented and there generally 
are a few visitors on hand from as- 
sociates abroad. Each department sup- 
plies a prepared report covering com- 
pleted projects in detail and summariz- 
ing current findings on all projects in 
progress. These reports are bound into 
a volume known as the Proceeding 
Reports and distributed through the 
company and to associates requesting 
them. 

As to frequency of meetings, owing 
to the large number of “top drawer” 
problems held over by the manpowe1 
shortage during the war, four meetings 
of this group were held during the first 
year. These were later reduced to two 
per year and, as the group gradually 
finished its groundwork and _ settled 
down to actual experimental applica- 
tion, meetings were reduced to one 
session of the central committee per 
year augmented by an interim meeting 
for each participating department. The 
departmental interim meetings are 
usually held in the Spring and the 
annual general meeting is held in the 
Fall in conjunction with the annual 
Conference and Exhibit of the Instru- 
ment Society of America so that the 
delegates can study at first hand the 
equipment on display and discuss its 
possible use immediately with their 
fellow-members. 


services. 


cases 


December 1949-—-Instruments—Page 1099 













Unit Start-ups and What They Can 


Teach the Instrument Engineer 


By J. W. GRAEB, Imperial Oil Ltd., Sarnia, Ontario, Canada. 


OTHING can be taken for 
N granted—this is the most im- 
portant lesson learned from 
participation in unit start-ups. Much 
of the trouble encountered during 
start-ups could be avoided if those 


responsible were absolutely sure that 
all equipment was installed according 
to design and that it was in a satisfac- 
tory operating condition, instead of 
assuming that it was. 

These remarks apply, of course, to 
all equipment on a new unit—instru- 
ments, exchangers, pumps, valves, lines, 
process vessels, etc.; and instruments 
are not the only offenders in causing 
inconvenience or delay to a start-up. 
But the fact that equipment over which 
he has no control may cause start-up 
trouble does not relieve the Instru- 
ment Engineer or Supervisor of any 
responsibility in making sure that his 
instruments are in as _ near-perfect 
shape as it is possible to get them. 

Start-ups of new units may be di- 
vided into three groups: 

1. In which the unit is started by 
the contractor and turned over to the 
owner after it is operating. 

2. In which the unit is designed and 
constructed by others, but started up 
by the owner. 

3. In which the unit is designed, 
built and started up by the owner. 

To be sure, there are some advan- 
tages to the owner in taking over a 
unit in operating condition; but the 
disadvantage is that most of the valu- 
able experience of starting up the unit 
has been gained by the contractor’s 
start-up crew rather than by the per- 
manent operators. This discussion will 
apply primarily to the second type of 
start-up, although it will apply to a 
lesser extent to the other start-ups as 
well. 


ETERNAL VIGILANCE 


If we accept the introductory state- 
ment that nothing can be taken for 
granted, then it follows that everything 
must be checked to make certain that it 
is installed properly and in good oper- 
ating condition. That this condition is 
essential to a smooth, trouble-free start- 
up is obvious; and it would seem axio- 
matic that no attempt would be made 
to start a unit up until every detail 
had been checked. That this is, un- 
fortunately, not the case, is only too 
evident during start-up periods. 

To prove that eternal vigilance is 
necessary, it might be interesting to 
list a few personal observations: 


* Presented before the New Jersey Section, 
ISA, March 1, 1949; and at the ISA Regional 
Meeting, Toronto, Canada, May 12, 1949. 


Page 1100—J/nstruments—Vol. 22 


Orifice-type flow meters have been 
found with the lead lines reversed, 
with the taps not drilled through the 
pipe, with no mercury in the meter 
body, with no orifice plate installed, 
with the orifice plate in backwards, 
with the gasket completely covering the 
orifice and a hole poked through by a 
screwdriver. 

Control valves have been installed 
backwards, have been plugged with 
scale and dirt, have been jammed tight 
by welding slag or pieces of wood, have 
had their action the reverse of what it 
should be. 

Thermocouples have been connected 
to the wrong switches or had their 
leads reversed. 

Controllers have been found with the 
wrong action, with the air connections 
reversed, and with the control mechan- 
ism not lined up. 

Valves have been left off, and plugs 
left out, and sometimes the unplugged 
hole has been covered by insulation. 

Some of these errors were observed 
and corrected before the unit started 
up, others were not discovered until 
later. Some are of a relatively minor 
nature and were corrected; with others 
it was necessary to shut the unit down 
before corrective action could be taken. 
But the significant point is that all of 
them might have been found and cor- 
rected prior to the start-up. 

It might be argued that the con- 
tractor is responsible for all installa- 
tion work and should see that the in- 
struments are properly connected and 
in operating condition when the unit 
is turned over to the operating crew. 
While this is no doubt true, some con- 
tractors are not as competent as others, 
and some may not have a qualified 
instrument foreman or engineer on 
their construction crew. Even the best 
can slip occasionally. If a unit start-up 
is delayed by inoperative instruments, 
it profits little to blame the contractor, 
when the delay could have been avoided 
by a closer check-up on the part of the 
owner’s instrument supervisor. 


COMPLETE INSPECTION 


The formula for elimination of in- 
strument troubles during start-ups 
would seem to be a thorough inspection 
of every part of each instrument in- 
stallation by the instrument engineer 
or his competent assistants during the 
construction period, plus a complete 
and thorough calibration of each in- 
strument just prior to the start-up. 
Nothing should be taken for granted. 
If process lines are washed out or 
blown out, control valves should be 
removed during the clean-out period 


and inspected. If this is not d 
if the lines are not cleaned out, { 
may be expected at the contro] 
during the start-up and later. 

It may not always be possi 
follow this formula as closely ; 
sired. If the instrument enginee: an 
his crew have other units to maintaiy 
at the same time, it may not be 
to spare the personnel to follow 
construction on a full-time basis, and op 
a new unit of any considerable size th, 
instrument inspection during the erec. 
tion period is a full-time job for at 
least one man. Owing to the necessity 
of getting the unit on-stream as soon as 
possible, sufficient time may not be 
available between the completion of the 
installation and the start-up to com- 
pletely test and calibrate the instru. 
ments, controllers, transmission sys- 
tems, etc. There is always the possibil- 
ity that too much hurry to get the unit 
on stream in the first place may be 
more than offset by delays and shut- 
downs during the start-up, which could 
have been prevented by allowing fo: 
more inspection time. Even if the 
formula for a trouble-free start-up is 
followed in spirit as well as in letter, 
there are bound to be some troubles 
during the initial operations—troubles 
caused by a combination of human na- 
ture and “the ineradicable perversity 
of inanimate objects.” Any departure 
from the high standard of the formula 
will increase the troubles beyond the 
irreducible minimum. The number of 
troubles and difficulties encountered 
during the start-up period bears a 
definite, inverse relationship to the 
amount of time devoted to inspecting 
and checking the instrument installa- 
tions prior to start-up. Of course, it is 
realized that the law of diminishing re- 
turns will help determine the point at 
which it is no longer practical to delay 
the start-up, in order to correct the 
last-minute oversight. 


THE INSTRUMENT CREW 


Although this discussion is not in- 
tended to dwell at length on the train- 
ing and disposition of the instrument 
staff, the effect on the start-up of their 
ability and availability cannot be ig- 
nored. Certain observations from actual 
start-ups may be pertinent. If the 
instrument Engineer can staff the new 
unit with trained, experienced men 
without weakening his organization 
elsewhere, he is very fortunate. How- 
ever, the problem is frequently compli- 
cated by the fact that the new unit 
or units may represent a major plant 
expansion or an entire new plant and 
the Instrument Department prior t 
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xpansion may have been very small 
r non-existent. 
Although the most competent instru- 
ment men available should be used for 
tarting up the instruments on a new 
nit, a creditable start-up can be 
chieved with relatively inexperienced 
»en. The best possible experience for 
new instrument man is to assist in 
he start-up of a new unit. It is, of 
ourse, a decided advantage if he can 
be given a thorough grounding in the 
theory of measurement and control 
srior to the start-up. Some experience 
n “dead” instruments is also to be 


preferred. 
TRAIN BEFORE START-UP 


The instrument crew that is to start 

p the new unit should be allocated full 
time to that unit as far in advance of 
‘the actual start-up as possible—several 

eeks or a month being not too long 

on a large or complicated unit. This 
will serve a dual purpose: The men 
can be employed in checking installa- 
‘tions and calibrating equipment (which 
iwork has to be done anyway) and at 
ithe same time they are learning the 
Hunit and getting experience with the 
Hfunctions of the instruments. Time 
‘should be allowed for the instrument 
men to familiarize themselves com- 
Npletely with the process—what it is, 
where the various pieces of equipment 
are located, how they function, and 
where all the important piping is lo- 
cated. It is one thing to be shown the 
location of a certain line or control 
valve on a process diagram, and 
Bjenother to locate it in a maze of pip- 
Jing on the unit itself. To minimize 
‘trouble during the start-up, the instru- 
ment men must know the location and 
function of every instrument and 
valve on the unit. This cannot be 
learned the last day before the start- 
up. An emergency is no time to be 
leafing frantically through a book won- 
dering how an instrument is supposed 
to work, or dashing from valve to valve 
Sin the dark, peering desperately at 
labels with the pious hope that the 
right valve won’t be the last one to be 
looked at. 

A lecture (or series of lectures) on 
the process and instruments, given by 
the Instrument Engineer to his crew 
prior to the start-up, has proved valu- 
able. It should be sufficiently detailed 
for the men to get a thorough knowl- 
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= edge of the process and how it is con- 


trolled. This specific lecture course will 
be of more value than having the men 
attend any lectures about the unit 
which are designed mainly for the ope- 
rating group. A specially-prepared in- 
strument manual, listing every instru- 
ment and valve on the unit, with its 
function and other pertinent informa- 
tion such as range and operating con- 
ditions, is of great benefit. Included 
in this manual should be a good proc- 
ess diagram or flow sheet, and descrip- 
tions of all peculiar, or non-standard, 
instrument installations. The material 
presented in the lecture course could 
well be included in the manual. Every 
instrument man should have his own 
copy of this manual if the maximum 





benefit is to be obtained. A_ second 
manual, containing a complete file of 
manufacturers’ literature and operat- 
ing instructions for all instruments on 
the unit, could be assembled and per- 
manently located in the control room. 

It is the author’s firm belief, based 
on personal observations, that nothing 
is gained, and a great deal lost, by 
withholding from the instrument me- 
chanics any information pertaining to 
the job. A well-informed crew will be 
an alert and interested crew, able and 
willing to think for themselves, in- 
stead of standing about dumbly, wait- 
ing to be told the next move. The atti- 
tude of the men to the job can go a long 
way to make up for lack of previous 
experience, and will determine the 
value of the experience gained on the 
present job. 

It is impossible to provide any 
“magic factor” which will easily and 
quickly determine the number of men 
required for the start-up. It probably 
will be necessary to augment the regu- 
lar crew, which has been allocated to 
the new unit, with a few extra me- 
chanics. If well-qualified men are not 
available, it may prove advantageous 
to have the regular crew work long, 
overlapping shifts, thus providing the 
effect of a double crew. It is felt that 
this course is preferable to bringing 
in a group of extra mechanics who 
have no knowledge of, or experience 
with, the unit, unless the work of the 
extras can be very closely supervised 
by the Instrument Foreman, or unless 
they work as helpers with the regular 
crew. Of course, the amount of extra 
work requiring an enlarged start-up 
crew will depend to a_ considerable 
extent on the thoroughness of the pre- 
start-up inspection and testing. 


DESIGN AND APPLICATION 


Much can be learned about the de- 
sign of control systems, and the appli- 
cation of different types of instru- 
ments, from taking part in a start-up. 
If the same engineer who designed the 
instrumentation also supervises the 
start-up he will be in an excellent 
position to have his decisions verified, 
or learn first-hand, and quickly, about 
his errors in judgment. Frequently, 
however, the Design Engineer may 
have no direct contact with the Instru- 
ment Engineer in the plant. The former 
may never get to know how satisfac- 
tory, or otherwise the instrumentation 
is, but an occasional reddening of the 
ears may indicate what the Field Engi- 
neer is thinking of him. 


FIELD PERFORMANCE 


The engineer who does the design 
work should be given the opportunity 
of observing, or taking part in,. the 
start-up of at least some of the units 
for which he has designed the instru- 
mentation. Only in this way can he 
keep his practical knowledge of his 
field up to date. Without this practical 
experience, he is prone to perpetuate 
outmoded types of instruments and 
methods of control, or go to the other 
extreme of trying every new gadget 
that comes to his attention without 


giving thought to field performance. 
Instrument engineering cannot be done 
in an ivory tower. 

Field observations will help provide 
the answer to many problems which 
either do not exist, or are insolvable, 
to the Design Engineer. Two different 
makes of controllers may seem equally 
satisfactory on paper, but may be alto- 
gether different to the mechanic who 
has to service them. Field observations 
alone will determine the value of new 


design features on instruments and 
valves. Problems such as the correct 
design of weatherproof instrument 


housings, and the necessity of control- 
valve housings, will be nearer solution 
after personal observation. A nice com- 
pact design for an instrument housing 
loses much of its value if it does not 
permit ready access, without undoing a 
lot of bolts to all parts of the instru- 


ment; or if the instrument mechanic 
burns himself on the heating coil 
every time he tries to do anything 


more than open the door. 

Other questions to which start-up 
observations help provide the answers 
are the choice between mercury ma- 
nometer systems and bellows or spirals 
for low-pressure measurement and con- 
trol; differential instruments versus 
float or buoyancy instruments for liquid 
level; the need for reset action or rate 
action on various control applications, 
and the value of integrated or cascade 
control systems. None of these prob- 
lems has a simple all-inclusive answer, 
but a sound background of up-to-date 
field experience will help the Design 
Engineer to make the correct choice. 
The criterion of correct instrument de- 
sign is field performance. 

In order that the Design Engineer 
and the Field Engineer may get the 
utmost benefit from start-up experi- 
ences, there must be complete coopera- 
tion between the two. The Design 
Engineer should be prepared to explain 
the reasons for his choice of instru- 
ments or control types and, if neces- 
sary, admit his errors. At the same 
time he should insist on a fair trial 
for any installaiton which he feels has 
been unjustly condemned. The Field 
Engineer must be willing and able to 
demonstrate his likes and dislikes for 
certain instruments, and to give posi- 
tive reasons for condemning any in- 
stallation. 

CONCLUSION 

In summing up, the author feels 
that some of the major lessons to be 
learned from the start-ups are: 

1. The necessity of taking nothing 
for granted concerning the installation 
or operability of the instruments. 

2. The importance of giving the in- 
strument crew the training and infor- 
mation they need to do their job com- 
petently. 

3. The value of start-up participa- 
tion to the Design Engineer. 

On a modern process unit, the be- 
havior of the instruments can make 
or break a start-up—and the highest 
praise that can be given the instrument 
crew is: “The instruments gave no 
trouble at all.” 
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Control of Product Quality by 
Plant-type Infrared Analyzers 


By GEORGE A. MARTIN, Standard 


INTRODUCTION 

“HIS article deals with the present status of non- 
‘| dispersion type infrared analyzers applied directly to 
the streams of operating units. About three years 
ago this type of gas analyzer was introduced and successful 
applications directly on plant streams have now been made. 
The physical principles and basic phenomena upon which 
these analyzers work, together with their possibilities and 
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to produce as much product as possible by removin; 
a certain component in a complex stream. The am 
this component in the feed stream varies. To run th it 
in such a way to be sure of removing all of this coi pop. 
ent may be inefficient as far as other chemicals and uti 
ties are concerned. However, in cutting back to in 
efficiency in this respect, some of the desired materi: 
be lost to waste, thus reducing product. The op 
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limitations, will be discussed. No attempt will be made 
to delve into the intricate mathematics involved in the de- 
velopment of this technique. 


Product Quality Control 


This subject should be of particular importance to 
operating personnel because market demand for purer 
products is growing and the time may soon come when cer- 
tain products of inferior grade cannot be sold except at a 
loss. For instance, assume a plant designed to make product 
“X” of 98 percent purity at a rate of 1000 gallons per hour. 
Operation is not difficult at this rate and product purity is 
between 98 and 99 percent half of the time and between 
97 ma OR percent the other half. The total product, with 
AN croweess wurity of 98 percent is marketable. This is 
promtame until the market demands 99 or maybe 99.5 
percent purity; and 98 percent product is no longer mar- 
ketable. This is not just an academic situation; it happens 
in industry. 

In such a situation, conventional methods of running 
units by temperature-pressure relationships as a guide and 
relying on spot samples and/or composite samples being 
taken to the laboratory for analysis are no longer adequate 
unless plant design and operation are drastically changed. 
This is because with increased purity required, the unit 
ean barely make specification product under ideal condi- 
tions and, unless throughput is cut drastically, consider- 
able rerunning will be necessary. Under the new conditions 
plant capacity may be cut 50 percent to 500 gallons per 
hour of 99 percent product. Therefore, an instrument to 
analyze the product continuously will make it possible to 
increase production by reducing the risk of producing 
substandard product. 

Another example is the case where a plant is designed 


* Presented at Short Course on “Instrumentation for the Process 
Industries,” Texas A & M College, Oct. 12-14, 1949. 
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operating conditions cannot be determined by the usual 
methods of temperature and pressure control as these have 
little bearing on the separation. Therefore, analyzing the 
feed or waste stream for the desired component affords 
an excellent method of control to maintain maximum plant 
efficiency. 

Analyses can be obtained by various methods. For in- 
stance, a mass spectrometer can, in a short time after a 
sample is sent to the laboratory, furnish accurate measure- 
ment of all its components, or an infrared spectrophotometer 
can be used for analyzing these samples for certain com- 
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Fig. 2. Schematic diagram of infrared analyzer. 


ponents. However, these instruments require skilled opera- 
tors and the length of time between sample procurement 
and analysis results may be hours. This is much too long 
to be considered for direct product quality control. 


DISCUSSION 
Infrared Spectrophotometers 
In the spectrophotometer the radiation is dispersed by 
a prism and the record shows the percent of the individual 
bands transmitted through the sample. The chart is then 
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S analyzed by a technician and the results tabulated. Fig. 
1 is a typical spectrogram showing the particular bands 
transmitted by various components. After the sample is 
put into the instrument the recording is made in 12 minutes. 
The non-dispersion-type infrared analyzer differs from the 
spectrophotometer exactly as its name implies. The beams 
of radiant energy are not dispersed as in the spectro- 
photometer. Therefore, all of the bands of radiation useful 
in the analysis are acting at one time. 


Non-dispersion Infrared Analyzers 
The spectrophotometer has much greater value in a lab- 
oratory than the non-dispersion type instrument. However, 


) in analyzing a plant stream continuously for a particular 
+ component the non-dispersion type competes successfully. 


The prime requisites for instruments in plant stream 


» service are: 


. High speed of response to a change. 

. Ability to reproduce results from day to day. 
. Simplicity of components and assembly. 

. Low maintenance requirements. 

. High accuracy. 

. Low cost. 

The non-dispersion-type instrument meets all of these 
requirements admirably. It produces a continuous record 
of the percent of the specific component for which it is 
sensitized. The time constant of the instrument is essen- 
tially that of the recorder proper. Therefore, the over-all 
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illustrates the arrangement of such an instrument. In this 
instrument the radiation is reflected by two mirrors which 
collimate the rays before they pass through the cell as- 
sembly. In this assembly four cells are shown, namely: 
sample, filter, compensator, and interference. The detector 
is a bolometer or a resistance bridge wherein a change in 
radiation falling on one side of the bridge with respect to 
that on the other will cause a relative change in the re- 
spective resistances, thus unbalancing the bridge. This 
degree of unbalance is amplified and recorded. This unbal- 
ancing is commonly spoken of as resistance transfer and is 
used as a designation of the sensitivity of the instrument. 

Fig. 4 illustrates another design of steady-state type 
instrument. In this instrument the cell arrangement is 
different although four cells are used. The source is not 
split or collimated before passing through the sample and 
interference cells. The filter cells are built into a divided 
cone which serves to split the beam and funnel the rays 
onto the detector. T, and T: of Fig. 4 are the junctions of 
a thermopile; thus, as more radiation falls on one or the 
other of the multiple junctions the net emf, output will 
change. The signal is, of course, steady (not pulsing) and 
after amplification is recorded. In this instrument the volt- 
age output of the thermopile is the measure of sensitivity 
of the instrument. 
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Fig. 3. Optical diagram of four-cell control element for Baird Associates recording infrared analyzer. 


speed of response of the application is a function of the 
capacity of the sampling system, from the sampling point 
through the sample cell, the flow rate of the sample through 
this system, plus the speed of response of the particular 
recorder employed. With proper engineering of the sample 
system, the over-all speed of response can be reduced to 
seconds. This means that if a change in product composi- 
tion occurs, the operator will know it in less than a minute. 

The instruments of this type which are produced com- 
mercially are divided into two groups. 

One group utilizes “chopped” radiation which produces 
a pulsing or alternating signal in the detector. Fig. 2 
shows a schematic diagram of an instrument of this group. 

The radiant energy from sources A; and Az is reflected 
by mirrors B: and B, and alternately interrupted or 
“chopped” by the motor-driven cam C. The alternating 
pulses pass through the filters I, and Il, the sensitizing 
filters S, and the sample cell. The pulsing beams are con- 
centrated by mirrors onto the detector. As the beams are 
pulsing out of phase with one another, the resultant is an 
alternating signal with a frequency equal to the speed of 
the chopping cam. This signal is amplified and recorded. 
It is thought by many engineers that the a-c. amplifier 
makes this type of instrument more stable than the steady- 
state type. 

Chopped beam instruments were apparently quite widely 
used in Germany during the past ten years for analyzing 
gaseous streams for CO and CO.. 

The steady-state-type instrument which is most com- 
monly used today usually has a single source of energy 
consisting of a small coil of electrically-heated wire. The 
rays from this hot wire are split into two beams. Fig. 3 





ments operate is that many gases absorb infrared rays in 
varying amounts, depending on the wave-length of the 
radiation. Fig. 5 is an example of plots of such data or 
“spectra.” The amount of radiation absorbed by ethylene, 
ethane, and methane at the various wave-lengths from 2.0 
to 8.0 microns is shown as one spectrogram. 

Not all gases absorb in the infrared region, however. 
Some, among which are oxygen, nitrogen, and hydrogen, do 
not absorb infrared radiation. Thus, if it is desired to ana- 
lyze for a particular compound such as CO (which is a 
heavy absorber) in the presence of nitrogen and oxygen, 
it is necessary merely to introduce pure CO in one beam 
of the analyzer while the sample of the unknown gas is 
passed through the sample cell, which would be in the 
other beam. Under these conditions, all of the infrared rays 
which are absorbed by CO are blacked out of one beam. 
Therefore, this side of the detector would be cooler than 
the other when anything below 100 percent CO is in the 
sample cell. Thus, the cocling effect on the detector of the 
filtering CO in the one beam causes a change in the signal 
of the detector. For this simple analysis, an analyzer hav- 
ing a sample cell in one beam and a filter cell in the 
other beam would be sufficient. 

For more complicated analyses, such as one hydrocarbon 
in the presence of other hydrocarbons all of which are 
absorbers, a more complex cell assembly is necessary. An 
example is the measurement of ethylene in the presence of 
other hydrocarbons, such as methane and ethane with 
traces of propylene, CO, and CO. It is necessary that all 
of the bands of infrared radiation which are absorbed by 
these background gases be prevented from falling on the 
detector in varying amount. A simple way to do this is to 
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remove them from the beams completely. Therefore, in this 
application, the filter cell (refer to Fig. 3) would be filled 
with pure ethylene, as this is the component for which the 
instrument is to be sensitized, and the interference cell 
placed across both beams is filled with the background 
gases in the proper proportions. In the event that some of 
the bands are common to a background gas and to ethylene, 
this particular background gas would be put into the com- 
pensator cell in the beam opposite the filter cell. The amount 
of gas put into the compensating cell is determined by the 
degree of sensitivity required and the completeness with 
which background interference must be eliminated. In 
practice, these gases are put into the cells under pressure 
of one atmosphere absolute. In the event that less gas 
would be desirable in the compensator cell, the compensat- 
ing gas is mixed with a non-absorbing gas such as nitro- 
gen. This is done so that no differential pressure exists 
between the atmosphere and the inside of the cell except 
that resulting from barometric pressure changes. 

In sensitizing an instrument in this way, it will be seen 
that a considerable quantity of the original source energy 
is absorbed in the sample, interference, compensating, and 
filter cells. As the amount of energy used for sensitizing is 
increased, the amount available for signal strength de- 
creases, and therefore the sensitivity required in the re- 
cording system increases. For instance, in analyzing a 
simple gas mixture, such as CO in air, as much as 50 
percent of the source energy may be available for signal 
output; whereas in the ethylene anaylsis described, 95 
percent of the energy of the source may be required for 
sensitizing the instrument, leaving only 5 percent available 
for signal. 


Classifieation 


Infrared instruments may be classified relative to sensi- 
tivity about as follows: 

(1) Where 20 to 50 percent of the source energy is 
available for signal strength, the instrument would be 
classified as having low sensitivity. This classification 
covers application such as: CO in the atmosphere of ve- 
hicular tunnels, CO, in the air in agricultural experimental 
stations, CO in catalytic cracking plant flue gas. 

(2) Where 5 to 20 percent of the source energy is avail- 
able for signal strength, the instrument would be classified 
as having medium sensitivity. This classification covers 
applications such as: ethylene in other hydrocarbons; C, 
hydrocarbons in C, hydrocarbons; propylene in propane 
plus lighter fractions; butyl alcohol in methyl ethyl ketone. 

(3) Where 0.5 to 5.0 percent of the source energy is 
available for signal strength, the instrument would be 
a high-sensitivity instrument. This classification covers 
applications such as: isobutane in normal butane and iso- 
butylene; isobutene in isobutane, normal butane and nor- 
mal butenes; moisture in low concentrations in hydrocar- 
bon streams. 

Applications under consideration in the oil refineries 
indicate that a considerable portion will fall in the high- 
sensitivity range, perhaps one third of them. As the sensi- 
tivity requirements of the instrument go up, or as the 
amount of energy available for signal strength goes down, 
the degree of electrical amplification must go up if plant 
recorders are to be used. This electrical amplification can 
be carried only to the point where the “noise” level of the 
electric circuits begins to be an appreciable portion of 
the signal received. Otherwise, the “noise” or random 
variations would begin to look like sudden changes in plant 
operation. 

Instruments delivered by manufacturers for commercial 
applications have been of low and medium sensitivity so 
far, although some high-sensitivity instruments are cur- 
rently in production. These instruments are all designed 
to handle fluids in the gaseous state. In this connection it 
is noted that the need for an analyzer to handle liquid 
samples is becoming more pressing. It is anticipated that 
for these liquid sample analyses still higher sensitivities 
may be required. 


APPLICATION EXPERIENCE 


The difficulties experienced with commercial instruments 
are outlined as follows, in the order of their magnitude: 
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(1) The sample system must be continuousl, 
A clean sample must be brought to the analyz 
the possibility of scale, gum or other foreign ma 
deposited within the sample cell. Any deposit on 
dows of the sample cell will decrease the amount 
transmitted. In the event that the cell windows a1 
sodium chloride, moisture in the sample cell \ 
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Fig. 4. Leeds & Northrup infrared analyzer. 


phur compounds, will cause discolorations when silver 
nitrate windows are used, thus reducing transmission. 
Calcium fluoride windows can be used for some applica- 
tions. These are not affected by moisture or sulphur. How- 
ever, the transmission constant of this material is inferior 
to that of the other two and the cost is many times higher. 
It therefore appears that the sample must be thoroughly 
cleaned and dried. Good results have been experienced when 
these precautions have been taken. Conversely, maintenance 
has been high where foreign matter and moisture was 
present. 

(2) In applying these instruments to plant streams, the 
necessity for securing accurately blended gases for sensi- 
tizing and calibration becomes a major problem. These 
gases can be purchased blended to what might be con- 
sidered fairly close tolerances; plus or minus 1 percent of 
the various components. However, when sensitizing instru- 
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ents of this nature, it is necessary to know the amount 
f gases present to within one tenth of 1 percent. This 
formation can only be secured from a laboratory where 
xtremely sensitive instruments are available, such as the 
‘ational Bureau of Standards or large industrial labora- 
pries. The manufacturers of the instruments do not have 
he facilities for blending or analyzing gases to these 

jlerances. It is felt that as more and more demand for 
his type of material becomes apparent to the blended gas 
endors, some facilities will be made available so that 
Hnstrument manufacturers will be able to purchase ac- 
urately-analyzed gas or liquid blends. 

(3) In applying instruments of this nature to plant 
ttreams, the analyzer where the hot infrared radiation 
source is located and the control house where the recorder 
s located are usually some distance apart. In the com- 
nercially-available instruments, the voltage impressed 
pon the hot-wire source must be controlled to extremely 
lose limits. The temperature level of the source must be 
onstant. Therefore, the resistance of the conductor from 
he source to its voltage regulator must be constant regard- 
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Fig. 5. Absorption of ethylene, ethane and methane in region 
from 2 to 8 microns. 


less of the distance between the two and regardless of 
ambient temperature changes. When the voltage regulator 
and transformer are at the same location as the source, 
no difficulty is expected. However, when the instrument has 
been designed for use in Class 1, Group D hazardous loca- 
tions and the analyzer is mounted on the structure, the 
Svoltage regulator may be mounted in a control house where 
explosion-proofing is not required. This remote mounting 
of the voltage regulator necessitates an increase in the 
Isize of the conductor to the source in order to assure full 
voltage at the analyzer. It will readily be seen why this is 
necessary when it is pointed out that the radiation or 
emission of the source varies as the fourth power of 
the absolute temperature. Therefore, any decrease in source 
voltage would result in a decrease in current and source 
temperature and in a considerable decrease in radiation. 
This may not be significant in the low-sensitivity applica- 
tions where ample energy remains for signal; however, in 
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the medium and high-sensitivity applications, this can be 
serious. 

In general, instruments for plant application must be 
simple and easily understood by the maintenance division; 
and must require a minimum of time for maintenance. 
Massive parts, such as are used in present mass spectrom- 
eters, are difficult to maintain in the plants, especially if 
they are to be moved to the shop for sevrice. In this respect 
the infrared instruments lend themselves readily to plant 
application. The parts are small and may be easily re- 
moved for service. The electronic components are relatively 
simple and can be maintained by anyone familiar with radio 
cireuits. 

Laboratory instruments, in general, are standardized by 
the technician every time an analysis is made. In the 
}plant this is not feasible; nor is it recommended that 
standardizing be made automatic unless it can be ac- 
complished entirely electrically. The idea of automatically 


passing a standard gas through the sample cell is frowned 
upon because it is impossible to foretell when the automatic 
change-over valves will begin to leak and thus contaminate 
the standardizing gas which being passed into the 
sample cell. Should this happen, the instrument would 
restandardize itself on a non-standard sample and go on 
its way giving erroneous results until a true standard 
sample was passed through the cell. In order to obviate 
the need for automatic standardization, considerable work 
has been done in order to eliminate drift. It has been found 
that practically all of the drift in the non-dispersion steady- 
state-type instruments due to ambient temperature 
changes. Thermostating to a fine degree is necessary and 
has been accomplished by using sensitive sealed mercury- 
in-glass thermostats operating mercury-in-glass relays 
which, in turn, control the power to heating elements com- 
posed of electric-light bulbs. Incandescent bulbs are used 
because the energy output immediate and the h 
capacity is extremely low. For instance, experience shows 
that such thermostats operate off one second and on one 
second under some conditions. The over-all temperature 
level of the instrument not critical. It may 120 
150 F. as long as it is constant. Temperature gradients 
between one portion of the analyzer and another, especially 
around the bolometer gr thermopile, cannot be tolerated. 
In the medium and high sensitivity instruments, a differen- 
tial temperature of 0.001 F. from one side of the bolometer 
to the other will cause a drift of about one percent of the 
range of the instrument. In order to minimize gradients, 
circulating fans are used, operating continuously. 

Excellent thermostating has been achieved in one design 
by employing two blowers, one at each end of the large 
explosion-proof case which surrounds the analyzer-cell 
assembly. The explosion-proof case which is aluminum is 
surrounded by about three inches of glass-wool insulation 
inside a steel case. With this insulation it has been found 
necessary to use a thermostat set at 150 F. Thermostats 
set at 120 F. were originally installed in one application 
and it was found that when the ambient temperature ex- 
ceeded 90 F., the recorded signal would drift with the 
ambient temperature. Data are available to show that with 
a 150 F. thermostat, drift does not occur until ambient 
temperature exceeds 120 F. 

With the thermostat maintaining proper temperature, 
it has been shown that drift on a medium-sensitivity in- 
strument over periods of days is not sufficient to warrant 
automatic standardization. Assuming that the interference, 
compensator, and filter cells do not leak and the temperature 
of the assembly is constant, the only cause for drift would 
be the aging of the source or of the detector. It is fairly 
well established that drift due to these causes is very slow 
and that manual standardization once a week once a 
month should be sufficient to correct this type of drift. It is 
therefore felt that automatic standardization is detrimental 
to the advancement of this technique and that manufac- 
turers should design instruments sufficiently stable t 
make this unnecessary. 
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CONCLUSION 

In conclusion, it is believed necessary for the purchasers 
of plant type instruments to insist that manufacturers 
produce instruments designed for plant application and 
not accept laboratory-type equipment which has_ been 
somewhat modified in the hope that it can be applied in 
the plant. These “hashed-up” laboratory-type instruments, 
in general, will require more maintenance than was eve1 
contemplated from experience in the laboratories, when 
they are subject to the relatively rough handling in the 
plants. If all customers of this type of equipment insist 
upon ruggedly-constructed well-mounted parts and 
tronic equipment, the manufacturers will make quicker 
progress along this line. 

The non-dispersion-type infrared analyzers can produce 
and are producing reliable records of a single component 
in a complex mixture to an accuracy which is difficult to 
duplicate even with an expensive mass spectrometer. The 
field of application for these instruments is much broade1 
than is generally known. As information relative to the 
usefulness of this plant control equipment is more widely 
disseminated, the field will increase in size. 
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Time-constant Selection zm the Application o/ 
RC Differentiating and Integrating Circuits 


By ROBERT J. JEFFRIES, Research Associate, Dep’t of Engineering Research, 


North Carolina State College, Raleigh, N. C. 


INTRODUCTION 


IMPLE series combinations of re- 
G sistance and capacitance, used as 

differentiating and integrating cir- 
cuits, are well-known and widely ap- 
plied in various forms of vibration-an- 
alysis equipment. Proper application of 
these equipments calls for judicious se- 
lection of a circuit fime-constant from 
those available. This selection is de- 
termined by the nature of the signal to 
be differentiated or integrated, and by 
the circuit configurations and compo- 
nents available. Injudicious selection of 
the time-constant will result in errone- 
ous output signals. 


RC 


CIRCUIT PERFORMANCE AND 
SELECTION CRITERIA 
The basic form of an RC differentiat- 
ing or integrating circuit is shown in 
Fig. 1. The signal voltage which is to 


ranges of the circuit are limited to the 
horizontal portions of the graph. For 
differentiation, this useful range oc- 
curs for values of M less than ap- 
proximately 0.01; for integration, this 
range occurs for values of M greater 
than approximately 3.0. 

Since M = RCF, it is obvious that for 
every signal frequency applied which is 
to be either differentiated or integrated 
there is an upper and lower limit, re- 
spectively, to the usable time constants. 

The use of Fig. 2 is illustrated by two 
examples. 


Example 1: Assume that a signal of 
10 eps. is to be differentiated. From Fig. 
2, M must be less than 0.01, and hence 
RC must be less than 0.001. The partic- 
ular RC chosen under the conditions 
specified unimportant and would 
probably be dictated in practice by the 


1S 


ment between FR and C are 
considerations of size and c} 
tics of circuit components ava 

The effect of incorrect choi 
constant is illustrated by Fi; 
8(A) illustrates one cycle of 
trary periodic applied functio: 
ing a fundamental frequency a 
ond harmonic component equ: 
fundamental in amplitude. I 
illustrates the corresponding 
state output waveforms obtai) 

a simple RC-series integrating, 
when M = 0.6 and M = 3.0, su 
on a waveform representing 
integral.* 

The resultant waveform fo: 
(minimum acceptable value) is se 
coincide, within the limits of th 
used, with the function repress 
the true integral, while the output { 









































be either differentiated or integrated is values available to the user of the tion corresponding to M = 0.6 (a 
aOr ie 9or T A 
| * LiDEAL DIFFERENTIATION 
OIFFERENTIATION, ry 80) | 
LI e s 
ouT s _ i 
= 7h |; 
t - 
APPLIED c - 
-|*° APPLIED VOLTAGE 
c INTEGRATION, — (a) 
t ‘z 50; 
out < TRUE INTEGRAL- 

; : [ INDICATED INDICATED 
tal an are INTEGRAL FOR INTEGRAL FoR 
Fig. 1. Simple series-RC a me30 . 
differentiating and inte- = 30} \ 

grating circuit. 8 
§ 20} 
Fig. 2. Time | OUTPUT VOLTAGE 

constant _ selec- » 10 7 sf L \/ 
tion curve for a $ | ,--IDEAL INTEGRATION T, (8) A 

: : Lust f reer . : 
simple series-RC - yn ~~ - ce a a Fig. 3. Comparative perform. 
differentiating or ' , Sn . ance of a simple series-RC in. 
integrating cir- ewpenautuanien mTeenaTion tegrating circuit for unaccept- 
cuit. 


applied across terminals A and E. If 
differentiation is desired, the output 
voltage is taken from terminals B and 
C when Xe is much greater than R; if 
integration is desired, the output volt- 
age is taken from terminals C and D 
when F is much greater than Xe. 

The performance of the circuit for 
both operations may be presented in 
graphical form in terms of a parameter 
M, which is defined to be the product 
RCF. In this definition, R is in ohms, C 
in farads and F in cycles per second. 
The performance is characterized by 
the phase response of the circuit since a 
selection of time constant based on this 
curve yields more accurate results than 
those obtained with the aid of an ampli- 
tude response curve. 

Fig. 2 illustrates the behavior of the 
circuit when used to effect differentia- 
tion and integration respectively. The 
ordinate represents a quantity by which 
the phase angle of the output voltage 
may be compared visually with the 
ideal angle corresponding to the opera- 
tion performed. The useful operating 
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equipment. If, however, the applied sig- 
nal also contained harmonics of the 10- 
cps. component, or any other higher- 
order frequencies of significant ampli- 
tude (and this is the usual case) then 
the highest frequency component to be 
differentiated would have to be consid- 
ered in the determination of the time 
constant from the acceptable values 
of M. 


Example 2: If a signal of 10 cps. is to 
be integrated, Fig. 2 indicates that M 
must be greater than 3, and hence the 
time constant must be greater than 0.3. 
For reasons analogous to those of Ex- 
ample 1, when any signal consisting of 
multiple-frequency components is to be 
integrated, the value of time constant 
used must correspond to a value of M 
greater than 3 for the lowest frequency 
component to be considered. 

In the application of commercial 
equipments the specific value of M used 
is limited to those provided. In the de- 
sign of circuits of this type, the values 
of the time constant and the apportion- 


able and acceptable values of M. 


acceptable value) is seen to be in con- 
siderable error. 

Table 1 presents a tabulation of 
able time constants for various sig- 
nificant signal frequencies to be differ- 
entiated or integrated. 

Table I—Desirable Time-constants 


A (eps) B (seconds) C (seconds 
1 3 
10 0.001 0.3 
100 0.0001 0.0 
1000 0.00001 0.003 
10000 0.000001 0.000 
A. Significant frequency component (highest 


for differentiation, lowest for integration 


B. Maximum usable time-constant for differ 
entiation. 
C. Minimum usable time-constant for integra- 


tion. 


Acknowledgement: The author wishes f 


to express his appreciation to Mr. E. H 
Tompkins, Graduate Student in Elec- 
trical Engineering, for his assistance 
with the illustrations. 


*To facilitate this comparison and to present 
all waveforms on a comparable basis, the instan- 
taneous values of the function corresponding to 
M = 0.6 have been multiplied by RC and the in- 
stantaneous values corresponding to M 5 
0.6 = 3.0 have beon multiplied by 5 X RC. 
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; Vil. THE pH REGULATOR 


The advancement of pH control equipment has followed 
an interesting development which originated with simple 
f wo-position regulators and progressed through multiple- 
ig nosition controllers to proportional-position regulators and 
f avy. our present derivative and proportional-speed floating con- 
? ta rollers, to the most effective technique of cascaded regu- 
ail aso feators. The majority of existing installations are prob- 
la! to +h, ably of the proportional-position type. No single regulator 
» Elis better adaptable generally to all types of processes than 
another: different processes have different reaction rates; 
and some are designed according to control requirements, 
while others are fixed, and regulators must be selected and 
applied to obtain the best regulation commensurable with 
process limitations. 

Should one base his selection of equipment purely on the 
— basis of theoretical derivations and ignore all limiting fac- 

a, ‘tors of process operations, and should he regard all reac- 
itions as instantaneous and devoid of equilibrium lag, he 
‘twould find many advantages to derive from control in a 

zero-capacity system wherein reagent and process liquor 
)ut func. Flare brought together in molecular films. If a process could 
(an uy. {ibe designed without limitations, and equipment sized ac- 
cording to ideal calculations, the total inventory of direct 
high-rate neutralization reactions could be reduced and 
daily throughput per dollar cost of equipment would in- 
crease. 

} This is an ideal condition with only theoretical founda- 
tions but it does represent the limiting condition of certain 
; trends in some proces design. Regulators for such “ideal” 
Vv processes could have no dead time or lagging response 
and their reaction constant would have to be much lower 
than, or at least equal to, the process reaction constant. 








CATED 
EGRAL FOR Practical aspects of instrumentation bear heavily upon 
‘alee the limitations of this ideality for the present at least, 


YP ¥but trends may dictate lower inventory units in some cases 
and pH regulators should not be a limitation. In at least 


\ ./ ~one case, a proportional-speed floating regulator has been 
if @applied with a minimum of external stabilization to regu- 

vi late pH in a low-residence direct high-rate neutralization 
erform.f@ reaction and it might be expected that further refinement 
RC in- FM of this type regulator, or similar equipment should extend 
‘accept 1 the present limitations of conventional methods. 


s of M. oS oe 
In many cases it has been necessary to apply control to 


an existing process having a higher time constant than 
would normally have been introduced had it been designed 


nN cor 


of us 
s sig. Sin keeping with control requirements. In some cases this 
differ. J_ condition is overcome by use of cascaded regulators while 
in others a single proportional-position regulator having 
: a proportional band of 1000 to 3000 percent or more has 
-conds) fm been applied. There is somewhat of a paradox to the latter 
| § practice since proportional-band settings of such magnitude 
3 render the primary proportional action insensitive to any 
os tl but large load swings, and the process may be dependent 
oe , [i Upon its own residence and the floating action of the regu- 
lighest ° . 
: lator to compensate for normal load swings. The question 
differ. naturally arises as to whether the greater advantage would 
= derive from cascaded regulators or from a single propor- 
— tional-position regulator for the process in question. In 
ishes fa Many instances of the writer’s experience it has been pos- 
7H sible to remove the proportional action entirely when pro- 
Flee. portional band settings approaching 1000 percent were re- 
ned : quired, and obtain equally satisfactory control from reset 
® action alone which had been changed from its normal rate. 
'@ Again the question arises, “would not a simple floating 
esent fi regulator have done the job?” 
stan- In another case, a proportional position regulator was 


+“ applied to a process having low residence and high reac- 
'® tion rate and, to obtain any acceptable degree of regulation, 
'® the proportional band was increased to 1000 percent to de- 


ee 


Some Application Factors Affecting rhe 
| Regulation of pH zm Industry 


i By ALLEN L. CHAPLIN, Consulting Engineer 


sensitize proportional action and further widened effectively 
by reducing valve linkage to throttle its angular travel. 
Furthermore, reagent acid was diluted to more effectively 
widen the proportional band, thus necessitating installa- 
tion of additional process equipment. Replacement of this 
regulator by a proportiondl-speed floating regulator cas- 
caded with a proportional-reset regulator (which stabilized 
the first) permitted use of more concentrated reagent and 
produced a more satisfactory control record. Under such 
circumstances, the process control engineer should analyze 
the process from an engineering standpoint and determine 
whether it is to his advantage to use proportional-speed 
floating control or a_ proportional-position regulator, or 
whether derivative action or any other mode of regulation 
would be more effective and economical. 

The best results have been obtained by the writer from 
proportional-position regulators when applied to processes 
of moderate residence and low buffer index. When cascaded 
with other regulators such as flow, etc., they offer superior 
advantages, in some cases not obtainable from a single 
regulator. Probably the outstanding advantage of a pro- 
portional-position regulator is its relative flexibility and 
applicability to a wide variety of processes with or without 
self-regulation characteristics. It is the most universal 
regulator for general pH applications and has been appli- 
cable, by modification, to a wide variety of problems. Air- 
operated regulators have been preferred in many cases 
because of faster valve action while electric drives overcome 
disadvantages of air compressibility in large valve instal- 
lations. It might also be expected that modern high-speed 
electronic recorders would offer advantages over older gal- 
vanometer types for rapid balancing under conditions of 
sharply fluctuating loads. 

Some work has been reported on the modification of pro- 
portional regulators to provide variable proportional-band 
adjustments as a function of set-point setting or as a func- 
tion of a secondary signal from a cascaded regulator. The 
control rate characteristic (see Fig. 1) of a given process 
varies at different values of measured pH and necessitates 
readjustment of proportional band setting with changes in 
set point to retain control stability. Standard regulators 
have been modified to incorporate a mechanism which varies 
the proportional band setting in accordance with a pre- 
determined acidity characteristic when the set point is 
manipulated manually or automatically by a cascaded regu- 
lator. It is difficult to obtain exact compensation over the 
entire range of control rate characteristic, but good com- 
pensation has been obtained over limited ranges. 

When a cascaded pH regulator resets the index of another 
regulator to maintain fixed pH, it usually is not necessary 
to disturb proportional-band adjustments. However, under 
circumstances of the reverse condition, it may be desirable 
to provide automatic proportional-band adjustment, or its 
equivalent, when a cascaded regulator resets the index of a 
pH controller. An inspection of the acidity characteristic 
will give a fairly reliable prediction of whether resetting 
is necessary over the pH load range anticipated. If the 
curve is flat and gentle and the buffer index low, it may 
not be necessary to incorporate the feature of automatic 
adjustment: The necessity for this feature must be deter- 
mined by analysis of individual applications. 


Vill. A GRAPHICAL DETERMINATION OF APPROXI- 
MATE THROTTLING-RANGE ADJUSTMENTS. 


In many cases it would be desirable to derive an approxi- 
mately correct guide for setting of proportional-band ad- 
justment during initial start-ups to avoid undue disturb- 
ances to the process when the regulator is switched from 
manual to automatic control. Excessive cycling may result 
in damaged or reject product or may inject disturbances 
Continued on page 1138 
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’s NEW INSTRUMEN§S| 
The Month’s 5S & 
E Airp 
In this department we report each month new devices for measurement. inspection. onsen 

testing, metering and automatic control — in the form of concise technical descriptions. 

FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE | 
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Single-phase Watthour 
Meters 


New “Type S-3” socket-type watt- 
hour meter employs unit construction 


of all four major assemblies: base, 
electromagnet, damping system and 
register. Current and potential coils 


can be quickly and easily replaced with 
coils of other ratings. Meter is avail- 
able in 2- or 3-wire single-phase 5- 
or 15-amp. rating for 120- or 240-volt 





Other 
crack, 
steel with 
wool 
Overload compensation to 400 percent 
of rated load; layer-wound vacuum-im- 
pregnated potential coil; separable cur- 


Base—one- 
warp-, and break-proof 
“Melamine” insulation and 
felt gasketing. Electromagnet - 


service. features: 


piece 


rent and potential coil laminations 
replaceable. One-piece back plate sup- 
ports damping system, aluminum-alloy 
disk supported on selected alloy steel 
ball bearing between sapphire jewels, 
magnets silver-plated to provide shield- 
ing against lighting surges, light and 
full load adjustments from front of 
meter. Dial or cyclometer-type registers 
are interchangeable. Standard cover 
has clear flint glass viewing surface, 
sealing ring compresses resilient non- 
corroding gasket of “Corprene” against 
meter base. Bonderized zinc, cadmium, 
albaloy and lacquer finishes on struc- 
tural parts insure reliable operation 
under severe service conditions.—Rol- 
ler-Smith, Bethlehem, Penna. 


Mention No. 1201 when filling out card. 


Ultraviolet 
Chromatographic Analyzer 


New “U-Ve-Chrom” analyzer utilizes 
a combination of ultraviolet stimulated 
fluorescence and selective adsorption 
on silica gel, as now being used in 
the petroleum industry, to determine 
aromatics in hydrocarbon solutions. 
Several simultaneous determinations 
can be made by a single operator. 
Power supply, mounted under base, 
is designed for continuous operation 
on 110 v. 60 eps. Twin ultraviolet 
light sources, of mercury arc type, 
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are independently adjustable by means 
of a rheostat. Ultraviolet radiation 
peaks at 3650 A; filters remove all 
but a trace of violet visible light. No 











eye protection of any kind is required. 
Each instrument is supplied with 
two Pyrex adsorption tubes 4 mm. in 
diameter and 760 mm. overall, hav- 
ing an enlarged section at one end 
50 mm. long, for ease in filling.— 
Phillips Scientific Specialties Co., Cran- 
ford, N. J. 

Mention No. 1202 when filling out card. 


Temperature and Humidity 
Indicator 


New “Model 185 Hygrodial” for wall 
or desk mounting has an effective 
range of 0 to 110 F., and 10 to 95 per- 
cent R.H. Thermometer is_liquid-in- 





590 


glass; and hygrometer uses multiple- 
human-hair element.—Friez Instru- 
ment Di., Bendix Aviation Corp., Tay- 
lor Ave. at Loch Raven Blvd., Balti- 
more 4, Md. 

Mention No. 1203 when filling out card. 





Universal Monochron 


New “Model 83” monochrom: 
sists essentially of maker’s 
“Model 12” infrared spectron 
tics from entrance slit to exit s 
wavelength and slit controls 
standard cover but on a new | 
sembly. Optics are totally refle 
that instrument can be focus 
visible light for use in ultraviol 
infrared from 0.18 to 40 microns. ( 


tor 





limator is an 18-degree off-axis para- 
bola of 270-mm. focal length, and ef- 
fective aperture of Littrow mount is 
f 4.5. Prisms available are fused 
quartz, crystal quartz, glass, LiF, CaF., 
NaCl, KBr or KRS-5. A _ 14-degre 
parabola can be supplied. 15,000 and 
7,200 lines per in. replica gratings ar 
available. Slits are bilateral with en 
trance slit curvature of 5.59 in. and 
are adjustable to 0.5 micron. Acces- 
sories such as cell mounts, special cov- 
ers, and a mirror assembly which per- 
mits beam from exit slit to be deflected 
at right angles or allowed to pass out 
of special cover, are available.—Pe- 
kin-Elmer Corp., Glenbrook, Conn. 

Mention No. 1204 when filling out card 


Resistance-thermometer 
Bulb for Telemetering 
New “Type 17-2 Air and Gas Ten- 
perature Telemetering Pick-up” is a 
platinum resistance thermometer fo! 
temperature range 0-600 F. (0-315 C) 
When inserted in air moving at 5 fps., 
its thermal time constant is less than 
0.5 second. Balancing bridges are avail- 
able to provide zero output at 0 C. andd 
mv. per volt applied at 600 F. Other 
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ranges are available. New unit is Roefractive-index Recorder 







said to be sufficiently fast to record a j 
inhale-exhale temperature of human New “Dow Robomatic Refractome- 
preath.—Trans-Sonics, Inc., Bedford tery” continuously records index of re- Vv 
Airport, Bedford, Mass. fraction of flowing liquids in range 







Mention No 1205 when filling out card. 1.32539 to 1.54409 and controls over 
“(naa a entire range within 3 parts in fifth 
decimal place. Instrument comprises 
Precision Gasometer a dipping refractometer, constant-tem- 
New “Gulf Type” gasometer has a perature bath of range 35 to 150 F. 
capacity of 0.1500 cu. ft. readable to With accuracy of 0.02 F., recorded ac- 
9.0001 eu. ft. with abs. accuracy of tuated by photocell and amplifier, 
; and an air-operated controller. It is 
flush-mounted on panel and may be in- 
stalled any distance from _ process 
pipes. Sheet metal housing is fitted 
with gas-tight locking door. Over-all 
dimensions are 19 in. deep, 34 in. 
tific Co., 3737 W. Cortland St., Chicago 
47, Til. 


Mention No. 1268 when filling out card. 
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3p 639-— Fig. 2. Principle of Recording Refractometer. 
S para- ete 
and ef. Si eidciane aga: 5: geetimecarcaemaes 
bunt is . selective amplifier, pen and paper servo- 
_ Tused Coordinatograph weal amplifiers, a power supply, and record- 
A aF., X-Y Recorder ing mechanism.—Airborne Instruments 
“degree ‘ : waboratory, 160 Old Country Road, 
00 and New “Type 373 Rectangular Coordi- er ON Y ’ i ” 
rs ayy : : : nate Recording System” is used pri- ~ Seg Sei : 
z approx. 0.0003 cu. ft. Calibration in marily in aeeteasiainer the directional Mention No. 1209 when filling out card. 
n. and ce. is available (readable to 5 cec.). characteristics of radar antennas; can 
Acces. Use of mercury as sealing fluid ob- gjso be used to record light intensities, ‘ 
al cov- viates need of vapor pressure correc- soynd pressures, heat levels and count- Altitude Controller 
h per. tions = Prevents loss of gas.—( ole- ing rates at writing rates higher sel a a 
Rsctad a Par ement & Mfg. Co. 716 S. than formerly available. System meas- e vil i oe control poh a sano > 
i oot roost, Tulsa 5, Okla. ures pointing angle to better than one —_ . _ poasens Ce sige 3 = port 
Sin. Mention No. 1206 when filling out card. part in 100,000 and writes at such speed ‘1€ PHO’ W aphap: oti =a ag ag ee vet . 
7 that energy being recorded can change sit Sig ee wt gerne ave prow 
Dies level by 100 million to one in a quarter- © ieacig ts ae Wille os tw gti ees 
° second and still be faithfully recorded '™ . ee 
Surface and Immersion on inked plot. System consists of a - 
i Pyrometer 
New portable pyrometer for surface 
‘4 and sub-surface temperatures features 
Ten- a 4-in. direct-reading indicator 
is a mounted in a rubber-cushioned hous- 
r for ing. Two models offer either a rigid ex- 
5 C) 
fps., 
than 
iVail- 
and 5 
)ther 
Sy titude change. Output in millivolts 
f per foot can either be held constant 
tension arm or a 42 in. flexible arm for any altitude up to 50,000 feet, or 
“ with a selection of eight types of ther- made to drop off progressively. Ad- 






justable stops limit output signal to 
values required for particular auto- 
pilot type——Kollsman Instrument Div., 
Square D Co., 80-08 45th Ave., Elm- 
hurst, N. Y. 


Mention No. 1210 when filling out card. 


mocouples. Each model is available in 
four temperature ranges from 4-400 
F. to 0-1200 F., and all thermocouples 
may be interchanged.—Pyrometer In- 
strument Co., Inc., Bergenfield, N. J. 


Mention No. 1207 when filling out card. 























December 1949-—fnstruments—-Page 1109 











Program Controller for a 


New “Mastertrol” combines in one 
cabinet one master controller and a 
number of individual sequence con- 


trollers each commanding one mechan- 
ical production machine or one chem- 
ical processing unit. Illustrated ex- 
ample is a ““Mastertrol” for automatiz- 
ing a battery of six rubber-goods cur- 
ing presses each requiring its own cure- 
time, its own “bumping” schedule, etc., 





“Time Generation Panel” 


Fig.2 


and none to begin its cure until opera- 
ior presses its “start” push-button. 
Fig. 1 shows general arrangement: one 
shelf carries master schedule control- 
ler, known as “Time Generation 
Panel’; one or more shelves carry the 
required number of individual con- 
trollers, known as “Control Boxes,” 
with necessary output relays. Instal- 
lation wiring consists only in plugging- 
in cables. Supervisor alone can unlock 
case to adjust cures. Lights on front 
panel indicate a-c. supply, d-c. supply, 
operation of simultaneous time pro- 
grams and (lower row) open or closed 


Battery of Machines, etc. 


position of each curing press. Fig. 2 
shows master controller with four 


separate gear trains (because in this 
four 
A 


re- 
is 


were 
circuit 


times 
each 


cure 
switch 


example 


quired). in 






ies 
"Unit Control Box’ 


on stand-by duty. Fig. 3 shows details 
of one sealed plug-in “Control Box,” 
a standard unit with enough essen- 
tial components for controlling any 
process unit: up to forty time “beats” 
comprising one cycle.—Emmet Machine 
& Mfg., Inc., Akron 14, Ohio. 

1211 


Mention No. when filling out card. 


Load and Pressure Cells 


New models of maker’s “SR-4” load 
and pressure cells extend the range of 
standard models on both high and low 
sides. Sensitive elements of these cells 
are “SR-4” resistance wire strain 
rages. In load cells, gages are bonded 
to a compression column. Two new 
load cells have 100,000- and 200,000-lb. 
capacity. Supplementing the load cells 
are load beams with which it is pos- 
obtain load measurements 


to 


sible 


down to 2 grams full scale. Cantilever 
beams with capacities as high as 1000 
Ibs. have been built. Fluid pressure 
cells are available in 10-psi. capacity 
on low end of scale, and 100,000 and 
150,000 psi. capacity on high end. In 
these cells, gages are bonded to outside 
surface.—Testing Equipment Dep't, 
Raldwin Locomotive Works, Philadel- 
phia 42, Pa. 


Mention No. 1212 when filling out card. 
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Strain Recorde: 


New strip-chart strain re 
use with “SR-4” bonded resista 
strain gages has 9.5-inch-w 
scale, two chart speeds of 6 
inches per. hour, and accon 
for a two-arm and four-ar 
bridge. Slowly-varying strain 





recorded for as long as 10 days wit} 
out changing chart. Instrument is 4 
special Leeds & Northrup “Speedomax” 
with six simple controls located 
chart scale. Left to right: gage factor, 
strain ranges, zero adjustment, rang 
extender, bridge voltage, and gag 
resistance. A d-c. power supply is built 
into recorder and a voltage regulator 
is supplied separately. Microinch ranges 
are 1000, 2000, 5000, and 10,000 on 6- 
volt bridge and 2000, 4000, 10,000 and 
20,000 on 3-volt bridge. Response 
full-scale unbalance is approx. 3 seconds 
(much shorter times for small un- 
balances).—Baldwin Locomotive 
Works, Philadelphia 42, Pa. 

1213 when filling out card 


over 


Mention No. 





Temperature Controller 


New “Model Y” self-contained tem- 
perature controller consists of an alum- 
inum-cast case containing appropriate 





levers to multiply direct expansion of 
tube and supports interchangeable 


bronze spring closing valve (sizes 0.25, 


0.375, 0.5 in.) with renewable disks for 
air, water, gas, oil, steam or gasoline 
Temperature range is from minus 300) 
F. to 1800 F.—Burling Instrument ( 
253 Springfield Ave., Newark 3, N. / 
Mention No.. 1214 when filling out card. 
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Titration Recorder 


Imeter” automatically runs and makes 
a record of oxidation and reduction as 
well as acid-base titrations using any 
of the following electrodes: glass, cal- 
omel, hydrogen, platinum, silver, an- 





| tion rate is automatically controlled to 
give rapid flow when buffering action 


is strong, and a drop-by-drp rate 
near end point.. With two complete 
| set-ups, one can be prepared while 


other is running. Depending on type 
of titration, one to five minutes run- 
ning time are needed. Each division 
of chart travel equals 0.5 cc. titrant, 
+0.05 ec, for total at end point. Avail- 
able ranges are: 0 to +1 volt, -0.5 to 
+0.5 volt, +0.5 to +1.5 volt. all accu- 
rate to 2 mv., and 0 to 10 pH or 4 to 
14 pH, accurate to 0.02 pH. Instru- 
ment is housed in corrosion-resistant 
cabinet and over-all dimensions are 23 
by 27 by 29 in. Shipping wt. is 450 lb. 
—Precision Scientific Co., 3737 W. 
Cortland St., Chicago 47, Ili. 


Mention No. 1215 when filling out card. 





Temperature and Humidity 


Recorder 


New “Model 160” portable recorder 
has a temperature range of 0 to 110 F., 
and a relative humidity range of 10 
to 95 percent. Charts are 3 by 5 
inches, spring driven, for a 30 hour 





' 
pee 


record. is bimetallic, 


Thermometer 
and hygrometer uses multiple-human- 
hair element.—Friez Instrument Div., 
Bendix Aviation Corp., Taylor Ave., 
at Loch Raven Bivd., Baltimore 4, Md. 


Mention No. 1216 when filling out card. 





New “Dow Dual Recordomatic Titro- 


timony, and bimetallic. Reagent addi- 








600 


Multi-circuit, Two-speed-mainshaft Cycle Timer 


New “Motor-driven Interrupter Ma- 


chine” provides a sequence of auto- 
matic timing of controls. Within the 
cycles of 0.50 seconds to 2 minutes, 
any desired arrangement of coded 
pulses may be provided. Feature is 
interchangeability of all working 
parts. Contact make and break are 


created by snap-action switches (one- 
billion-operation life) running on case- 
hardened steel cams which can be cus- 
tom-cut to provide specific intervals. 
Make or break can be tuned within 50 
milliseconds of accuracy. Contacts 
have a rating of 7.5 amperes at 110 
volts a.c. Planetary gears allow two 


speeds on main shaft. Shaft has an au- 


tomatic torque limiter whereby, if a 
foreign object jams machine, motor 
may run for hours without damage. 
A standard speed-reducer motor is 
supplied, for 110-volt a.c. or 24-volt 
or 48-volt d.c. Model shown provides 
28 circuits (cam and wmake-break 
spring combinations) and occupies a 


space of 22 x 6 x 6 inches. Right-hand 
photograph shows how switch mounting 


screws also control adjustment. 
Stromberg-Carison, 109 Carlson Rd., 
Rochester 3, N. Y. 

Mention No. 1217 when filling out card. 


Lens Calibrator 


New “Transmission ‘T’ Stop Cali- 
brator” measures true transmission of 
lenses and exact focal length. On the 
basis of these measurements, lens is re- 
scaled in T-stop values, eliminating 


Photo Re 


1/ameda 


scale. 


West 


old 
Corp., 


errors in f-stop 


search 127-129 
Ave., Burbank, Calif. 
1218 when card, 


Mention No. filling out 








Color Densitometer for Photography 


New “Spectra” color densitometer is 
entirely photoelectric in operation. 
Readings may be taken from 0.0 to 4.0 
density, on either black-and-white or 
color films. Present model is designed 
to work primarily with standard Ila 
or IIb densitometer strips used in most 
laboratories; other models will be avail- 


wer 


able for reading densities on large 
negatives and transparencies, and on 
opaque copy. Narrow-band filters are 
mounted: red for reading cyan den- 
sities, green for magenta and blue for 
yellow.—Photo Research Corp., 127 W. 
Alameda Ave., Burbank, Calif. 

Mention No. 1219 when filling out card. 
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Continuous Sampler for 
Steam Purity 


New “Automatic Degasser,” for use 
in determination of steam purity, pro- 
duces continuously and automatically 
an approximately 50-50 split of a flow- 
ing steam sample—one fraction of 
condensed steam containing any dis- 








solved solids that may be present; the 
other any dissolved gases. In all field 
tests, carbon dioxide has been com- 
pletely eliminated from fraction con- 
taining dissolved solids, and ammonia 
eliminated or greatly minimized: no 
gas influence on conductivity measure- 


























668 
Fuge 


ments. Fig. 3 shows how, in a typical 
case, it would be difficult without de- 
gasser to tell whether conductivity var- 
iations were due to gases, solids, or 
both. Other claimed advantages are: 
automatic operation; no frequent at- 
tention; installation easy and simple; 








low steam consumption (about 30 lbs. 
per hour); flowing steam and conden- 
sate contact only stainless steel; time 
interval from entrance of steam t 
outflow of degassed condensate from 
conductivity cell is about one minute. 
A second cell measures conductivity of 
gas fraction. Both fractions can be 
diverted for chemical analysis.—Hagan 
Corp., Hagan Bldg., Pittsburgh 30, Pa. 


Mention No. 1220 when filling out card. 
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Semi-automatic Titrator 


New model of “Gilmont Ultra-Mi- 
croburet” for rapid titrations shows 
four improvements over previous 
model: crank handle added for easier 
manipulation, swivel connection made 





for easy disengagement of screw, align- 
ment assured with new gage mount, 
and support rod placed in new posi- 
tion to provide more space for test 
tubes and accessories.—Emil Greiner 
Co., 20-26 N. Moore St., New York 
3 ee 
Mention No. 


1221 when filling out card. 


Automatic-control Analog 


New model of “Servoscope” has all 
essential features of original model 
fully described in Nov. ’48 Instruments, 
page 1020; is especially designed for 
analyzing, testing and synthesizing 
servomechanisms or automatic-control 
systems by plotting phase and ampli- 
tude responses with respect to various 


signal frequencies generated by instru- 





New “SM-3 Beta Gauge” is the sec- 
ond of a series of industrial measuring 
and control instruments using radio- 
active isotopes (for first, see Jnstru- 
ments, Sept. 1949, page 820). As in 
previous model, essential components 
are a source of beta radiation from 
strontium-90 and a radiation detector; 
sheet material to be measured passes 
between source and detector; part of 
radiation is absorbed by sheet material 
in proportion to its weight per unit 
area. New model is designed for use in 
small production lines where initial cost 
must be minimized and in processes 
where manual standardization will not 
impair production. Standardizing pro- 
cedure with this model requires that 
moving sheet material be broken once 
every 8 hours (approx.). Instrument 
will measure weight per unit area of 
continuously-moving sheets, etc., up to 


. 





ment. It 
50 to 800 
modulates 


accepts any 

eps. without 
selected carrier 

envelope from 0.1 to 20 cp 
ranges on special order). F 
on d-c. servomechanisms, eithe 
or square waves are available 
0.1 and 20 eps. Y-axis of os: 
used in conjunction with “Se: 


Carr) 
ad 





may be conveniently switched back and 
forth between input and output 
servomechanism being tested; -axis 
may be conveniently switched back and 
forth between electronic sweep output 
of “Servoscope” and an unmodulated 
reference signal, permitting selection o; 
either lateral-pattern-shift phase read 
ing or rotating-pattern phase reading: 
accuracy 1 deg. Instrument has a ney 
low-frequency electronic sweep whic! 
displays signal patterns on oscilloscope 
operates on 115-volt 60-cycle powe: 
Servo Corp. of America, New Hyd 
Park, N. Y 


Mention No. 1222 when filling out card 





Recording Spectroradiometer 

New recording  spectroradiomete: 
breaks up a light beam from any source 
into its spectrum, measures relativ 


Continuous-reading Thickness and Density Gage 


700 mg. per sq. cm. Weight (or thic! 
ness, if specific gravity is known) ap- 
pears on illuminated scale of “Sens 
trol.” Operator can set manufacturing 
tolerances as a function of “Sensitro!” 
scale so that a red light (positive) « 

a green light (negative) flashes and 
simultaneously, 115 volts a-c. appears 
on one of two sets of enclosed terminals 
on back of instrument to actuate aux 
iliary warning or control equipment. 

Tracerlab Inc., 130 High St., Boston 10, 
Mass. 


Mention No. 1223 when filling out card 
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spe ‘ral energy at each wave-length, 
and makes a permanent record of 
measurements on & graph. Instrument 
consists of a grating monochromator, 
hotometer, recorder, and power sup- 
jy. Measuring 25 by 27 by 23 in. and 
weighing 150 lbs, equipment can scan 


complete spectrum from 230 to 650 


millimierons at speeds varying from 











a 


1 to 10 minutes, depending upon nature 
of spectrum. A curve is produced on 
a chart 9.87 by 24 in. for a luminous 
surface of brightness as low as 2 to 
8 foot-lamberts.—Special Products Div., 
General Electric Co., Schenectady 5, 
N.Y. 

Mention No. 1224 when filling out card. 





Flow-rate Indicator 

New “Floguide” variable-area gas 
flowmeter has tapered precision-bore 
metering tube and float fabricated from 
stainless steel. Metering tube is brazed 
to cast-iron inlet and outlet fittings. 
Extension below metering tube carries 
seale, and indicator below float permits 
direct reading of flow-rate. Instru- 
ment is available in capacities from 45 
to 16,000 cfh. carbon dioxide, 200 to 
76.000 for hydrogen, and comparable 
capacities for other gases. Max. work- 
ing pressure is 600 psi. Max. tempera- 





Optional 
Panel mounting 
9 adaptor 


679 





ture is limited by properties of avail- 
able packings.—Fischer & Porter Co., 
County Line Road, Hatboro, Pa. 

Mention No. 1225 when filling out card. 
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Temperature-standard 
Furnace 

New “Type SBI” furnace for fixed- 
point checking of thermometers and 
thermocouples consists of an insulated 
quartz well in which is suspended a re- 
sistance-wire-heated quartz tube 1.5 in. 
O. D. closed at bottom. Furnace is 
suitable for obtaining melting-point 
check temperatures of pure elements 


up to copper. Dimensions are 4 in. 
diameter and 7 in. high—Paul G. 
Weiller, 95 Broad St., New York 4, 
Se # 


Mention No. 1226 when filling out card. 


Equipment for Two-minute Analysis 


of Stainless and Tool Steels 


New spectrochemical equipment, 
consisting of Two-meter Spectrometer, 
recording console and ‘“Multisource,” 
provides a direct-reading method of 
analysis for stainless steels, equiva- 
lent in accuracy to present routine 
chemical methods. Total time of analy- 
sis for all metallic elements is two to 
three minutes including sample prep- 
aration. Duplicate analysis on a single 
sample for these constituents can be 
made in a total time of three to four 
minutes. Precision attained for chom- 


ium and nickel is said to be much higher 
than has ever been reported for any 
spectro-chemical system. A variety of 
rolled and cast samples repeatedly pro- 
vided standard deviations from 0.3 to 
0.4 percent of the quantity measured. 
Thus for an 18 percent chromium de- 
termination this represents an error 
of 0.07 percent; for an 8 percent nickel 
determination an error of 0.03 per- 
cent.—Applied Research Labs., 4336 
San Fernando Rd., Glendale 4, Calif. 

Mention No. 1227 when filling out card. 
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PR 


Constant-voltage 
Transformer 


New “CVE” constant-voltage trans- 
former introduces feature of regulation 
power supply 


built into transformer 







715 
Fiy.t 


for electronic circuits, thereby obviat- 
ing need for purchasing separate com- 
ponents. Line voltage variations from 


100 to 130 produce fluctuations of 3 
0.85 MFO CONDENGER 
- {} ~ 
- 800 Vv, RMS ~ 
318 Vv. Dd. 
PR 
CONDENSER 
INPUT FILTER 
on 119 MA, C 
gut é 
oO re) 
©-0e “ . w 
- a . 
: ‘ 
S z 
‘ 
6.T 
7IS 5.0 Vv. 6.3 V. 
Fig © 204 3.0 A. 
percent or less in output windings. 


Transformer will be available in three 
models. Typical schematic is shown in 
Fig. 2. Size and weight are said to be 
slightly greater than for unregulated 
transformers.—Sola Electric Co., 4633 
W. 16th St., Chicago 50, Il. 


Mention No. 1228 when filling out card. 


Long-stem Resistance 
Thermometers 


New long stems now bring length of 
glass or quartz thermometer tubes to 
9 or 14 in. Stems are 0.320 in. diameter, 
and tips are either 0.140 or 0.200 in. 
Windings are copper, nickel, tungsten, 
or platinum, with resistances from 
25 to 400 ohms at the ice point. Tem- 
perature ranges are from those of 
liquid gases up to 2200 F. Leads are 
2 ft. long.—Paul G. Weiller, 95 Broad 
St., New York 4, N. Y. 


Mention No. 1229 when filling out card. 


Well-logging Apparatus 

New portable electrical logging de- 
vice especially designed for water wells 
consists of two parts: a reel contain- 
ing logging line and electrode, with 
counter for measuring depth, and 
measuring instrument in a_ portable 
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synthetic-leather case. Handlogger 
runs both standard potential and re- 
sistivity curves, and is direct-reading. 
Standard model is designed for wells 
500 feet or less in depth, but modifi- 
cations can be made to meet other con- 
ditions.—/nstrument Div., Carl A. Bays 
and Associates, P. O. Box 189, Urbana, 
Til. 


Mention 


No. 1230 when filling out card, 


Ultrasonic-principle Tester 


for Metals 

New “Type UR, Style 50E351, Re- 
flectoscope” replaces previous “Type 
SRO5,” features functional changes in 
styling and external design together 
with modifications which facilitate in- 
terpretation of test results. Design 
changes include recessed controls and 
carrying handles; removable bracket 
for holding searching unit when not 





in use; removable cover containing 
space for carrying all searching units 
and necessary cables. An improved 
pattern of square-wave “inch mark- 
ers” on horizontal axis of screen facil- 
itates interpretation of test results. 
Also, a new “Reject” control gives 
operator additional control of sensi- 
tivity by rejecting indications of small 
defects which do not affect perform- 
ance of the part or material under 
test. Operating principle is same as 
that of previous model (see /nstru- 
ments, June 1946, page 359).—Sperry 
Products, Inc., Danbury, Conn. 


Mention No. 1231 when filling out card. 
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Microphotometer 
New “Romicron C. G. Grand” micro- 
photometer is especially designed for 
use with a microscope. Indicator is a 
microammeter with arbitrary scale of 
ten divisions. A range switch mounted 
on side of housing permits a change 





of sensitivity and, by means of a fe- 
male plug, an amplifier or galvanom- 
eter may be attached to increase scope 
of instrument. Also available are iris- 
diaphragm eyepiece with observation 
telescope and beamsplitter for measur- 
ing small areas and specific sections of 
a specimen.—Paul Rosenthal, 505 Fifth 
Ave., New York 17, N. Y. 


Mention No. 1232 when filling out card. 





Portable Field Manometer 


New portable manometer is pro- 
vided with bubble level and universal 
ball and socket type clamp for mount- 
ing on piping. Made of stainless steel 
with precision-bore tubing, it has a 





sliding magnifier for readings to 0.2 
in. water. Scale is graduated in inches 
of water pressure, using mercury, cali- 
brated dry. Range is from 0 to 110 in. 
of water. Case measures over-all 5 in. 
wide, 3 in. high, and 14 in. long. As- 
sembly weighs 7.5 lb.—The Meriam In- 
strument Co., 10920 Madison Ave., 
Cleveland 2, Ohio. 

Mention No. 1233 when filling out card. 





X-ray Thickness Gage 


New model of maker’s x-ray thickness 
gage, designed to measure in steps of 
0.0001 inch cold rolled steel strips 
ranging in thickness from 0.0050 to 
0.1196 inch, compares amount of x-ray 
absorption from two x-ray beams iden- 





tical in intensity, one through a ste¢! 
sample of exact thickness to be 1 {: 
the other through strip being led 
Illustration shows operator’s contro} 
station: upper line of controls may |y 
set to operate tolerance-limits ind 
lights (for high-speed mill applications) 
or to operate reject gate on a « 
fication line. Second line of cont 
provided to energize and calibrate gag 
Third line of controls automatically 
sets up sample thickness of steel to by 
rolled: thickness of sample in stand 
ard x-ray beam is shown in windows 
above these controls. Electrical and 
radiation protection safeguards ). 
sonnel. Equipment is sealed to hinder 
entry of dust and moisture.—Westing- 
house Electric Corp., P. O. Box 868. 
Pittsburgh 30, Pa. 


Mention No. 1234 when filling out card 


Flue Gas Analyzer 


New indicating and recording ther- 
mal-conductivity-type gas analyzer 
scrubs and conditions flue gas sample 
by means of a gravity type water aspi 





rator, controlling moisture content and 
temperature of sample, and at the same 
time removing suiphur dioxide and 
foreign. matter. Filament block is 
milled from a_ solid stainless steel 
block; filaments are mounted on glass 
insulated posts on a removable stain- 
less steel cover plate, and cell compart- 
ment is insulated and dust-tight with 
temperature thermostatically main- 
tained.—_Davis Emergency Equipmet 
Co. Inc., 80 Halleck St., Newark 4, 
N. J. 


Mention No. 1235 when filling out card. 

















ugh a Stee] 
© be rolled: 


eing led 
rs 
ts ind ator 
plications) 


mac aSsl- 


controls js 
brate gage, 
tomat leally 
Steel to hy 
in stand. 
N windows 
trical and 
lards  per- 
to hindey 
—Westing. 
Box 86 


S68 


| Out card 


er 


ling ther- 
analyzer 
iS sample 
ater aspi- 


ent and 
1e same 
le and 
ock is 
3 «steel 
1 glass 
stain- 
mpart- 
it with 
Main- 
ipme nt 
ark 4, 


t card. 








tro 
‘ols m: be 











Absolute and Differential 


Manometer 


New model of maker’s absolute and 
differential manometer has: protective 


stand for mounting on frame; new 


mounted on a block containing a U 








hollow-ground high-vacuum § stopcock 
on glass part. Only one reading is re- 


automatically corrected 
of mercury at 0 C.—Emil Greiner Co., 


Mention No. 1236 when filling out card. 


Chemical Bender 


New “Feed-Rator” made of trans- 
parent acrylic plastic controls, meters 
and dispenses relatively small amounts 
of reagents into a larger stream. Built- 
in eductor takes place of a pump, and 








»:de Recorder for Shipping 


many highly-corrosive chemicals can 
therefore be fed directly from a con- 





tainer. Units will treat up to 7000 gal- 
lons per day of water directly. In a 
bypass arrangement, 5 parts per mil- 
lion of reagent can be delivered to over 
14,000,000 gallons of water per day.— 
Fischer & Porter Co., Hatboro, Pa. 


Mention No. 1237 when filling out card. 





Oil-burner Regulator 
New “L-25,” for gravity-type feed 


oil-fired burners, is said to be an en- | 


tirely new type of regulator, employing 





pracket for stopcock; rod on back of 


22 N. Moore St., New York 13, N. Y. | 


metal rod to carry vernier; vernier | 


cut out to eliminate parallax; special | 


quired to obtain precise measurement | 
for ambient | 
temperature and reduced to a height | 









Your CATHODE - th 
oscillography can he a 


lot easier with the 


Du Mont Type 304-H 


CATHODE-RAY 


% Make it the easier and better 
approach to those mechanical prob- 
lems involving pressure variations... 
timing of slow-moving parts 


minute vibrations . . . complete moni- 
toring of overall operations . . . small 
displacements . . . and many other 


applications. Use the new Du Mont 
Type 304-H Oscillograph because of 
such features as: 


| HIGH-GAIN AC and DC 


AMPLIFIERS... 

Both X- and Y-Axes have AC and DC 
amplifiers. Y-Axis sensitivity is 10 
millivolts rms per inch; X-Axis is 
50 millivolts rms per inch. Frequency 
response of the DC amplifiers is uni- 


| form within 10% from 0 to 100,000 cps; 


| of the AC amplifiers, within 10% from 


20 to 100,000 cps. Stability of these 
amplifiers is excellent, and micro- 
phonics and drift are at a minimum. 


RECURRENT AND DRIVEN 


| SWEEPS... 

| Variable from 2 to 30,000 cps, with 

| provision for readily obtaining sweep 

| durations of ten seconds or more by 
use of external capacitors. 


EXPANSION OF DETAIL... 


| Available deflection over 5 times full- 





screen diameter, with no visible dis- 
tortion when positioning over the 
entire range. This gives big-tube visi- 
bility with small-tube resolution. 


% Descriptive 12-page bulletin on the new Type 304-H 
Oscillograph is yours for the asking. Just address... 


Instrument Division, 1000 Main Ave., Clifton, N. J. 


OSCILLOGRAPH 


INCREASED ACCELERATING 
POTENTIAL ... 


Du Mont Type 5CP-A Cathode-Ray 
Tube used is operated at overall accel- 
erating potential of 3000 volts, fully 
utilizing long- persistence screens, 
low-frequency sweeps, and DC ampli- 
fiers. 

Type 304 Cathode-Ray Oscillograph, 
having identical characteristics ex- 
cept for lower accelerating potential, 
is also available at slightly less cost. 


STABILIZED SYNCHRONIZATION . . 


Both sweep length and synchroniza- 
tion level are maintained as signal 
amplitude varies. 


INTENSITY MODULATION ... 


15 volts peak input at the Z-Axis ter- 
minal will blank a trace of normal 
intensity. 


ADDITIONAL FEATURES... 


Engraved, permanently mounted cali- 
brated scale for precise quantitative 
measurements. Mu-metal shield for 
Type 5CP-A tube. Du Mont 2501 Bezel 
for attaching photographic acces- 
sories. 


MECHANICAL DETAILS... 


Height, 13'/,” ; Width, 8°/,”; Depth, 19”; 
Weight, 50 lbs. 
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maker’s exclusive compound-ley 
whereby slightest movement 


Now ... Let your customers see surface finishes 
ceptionally small diaphragm 


—— a  eteemmenell 
° | needle valve, so that fuel flo, 
of less than of an inch! | increased or decreased grad 
t J | steam pressure varies. Anothe 


tage is that “L-25” can be mo 





any position. New lever and valve gs; 

tem has also made possible smallest 
size (5.5 inch over-all) and lightest 
weight (36 oz.) of regulator with half- 
inch inlet pipe size and quarter-inc} 
outlet pipe size. Standard eighth-inc| 
orifice may be increased. Regulat 

comes factory-adjusted to specified 
steam pressure but may be easily 1» 
adjusted.—Superior Controls Co., In 
1835 Bonnie Brae, Los Angeles 6, Calif 
Mention No. 1238 when filling out card 








@ With a “Surface Analyzer”* Cleveland’s 
Commercial Centerless Grinding Company —and 
Their Customers—Can See That Exact Specifica- 
tions Are Being Met. 





Color Temperature Indicator 


New “Spectra Type B” color-temper- 
ature indicator is direct-reading. User 
. 





Commercial Centerless’ exacting job of manufac- 
turing machined instrument parts, with finishes 
often less than one microinch, requires checking 
so accurate that ordinary means of inspection are 
as outmoded as the stone hatchet. 


points it at source of illumination, 
rotates a ring until pointer is brought 
to zero, then reads from a scale either 
color temperature in degrees Kelvin 01 


By using the “Surface Analyzer” they prove to their 
customers and themselves that precise surface speci- 
fications are accurately met. Along with the product 
goes a hill and dale “picture” of the character and 
average roughness of the surface, instantaneously 
printed on chart paper—magnified 39,370 times! 


Commercial Centerless has found that this builds 
customer confidence in its work — and customer 
confidence brings orders! 


Guesses and Approximations are out! 


Why don’t you use the “Surface Analyzer” Human error is eliminated by accu- 
to check surface finishes from less than rate power-driven pick-up, chart 
1 up to 3000 microinches. record and calibration in terms of an 


w The Brush “RMS” meter provides absolute standard. 


a constant visual check of average Instantaneous chart of the surface 
surface roughness. profile is obtained. 
Check the chart paper against specifications, then send it along with | 
your product to your customer. He will appreciate knowing absolutely 
that specifications have been met. 





605 


The SURFACE ANALYZER sais ot Sie To te ing * 


light into balance with the color film 


“Trade Mark Reg. U. 8. Pat. Off. being used. For use both indoors and 

For further information about this new product out, instrument has four scales: one 

contact your nearest Brush representative or reads degrees Kelvin from 2600 to 

10,000; other three are for Daylight, 

Type A and Type Me ~~: reading di- 

Ls. rectly in filter numbers. Instrument is 

THE 3405 Perkins Avenue ¢ Cleveland 14, Ohio, U.S.A. designed to work with “CT” filters 

MAGNETIC RECORDING DIV. ¢ ACOUSTIC PROD. DIV. marketed by maker and also Eastman 

CC and Harrison filters——Photo Re- 

DEVELOPMENT COMPANY INDUSTRIAL INSTRUMENTS DIV. ¢ CRYSTAL DIVISION search Corp., 127 W. Alameda Ave., 
Canadian Representative: A. C. Wickman, (Canada) Ltd., P. O. Box 9, Station N, Toronto 14 Burbank, Calif. 





Mention No. 1239 when filling out card. 
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megohms input impedance, a range of a ee 

























Ride Recorder for Shipping 


e 
New “ampact-v-Graph” measures 
‘pact or drop in three directions— 
rata ard and back, up and down or 


forw 37 a ely ro . 
sideways. Three stylii, or markers, re- 


cord extent of impact on a special wax- 


recordings from D.C. to 100 cps! 





accurate 


recordings of voltages, pressures, strains, 


vibrations and countless other phenomena! 








treated and calibrated tape which is 
driven by a silent electrically-wound 


clock one inch per hour. Sufficient tape 
is carried on roll to last 28 days. Clock 
mechanism will operate 60 days on one 





















d valve sys. battery.—Cleveland Impact Recorder, 
dle smailest Ine., Union Commerce Bldg., Cleveland 
Soden | 14, Che. ink on paper recordings by Brush Oscillo- 
serge — Mention No. 1240 when filling out card. pep ] y a 
luarter-inch Sassi inmcnen - graphs make their use almost unlimited! 
eighth-inc} ’ 
Regulator Frequency Standard 
» Specified FF} New Frequency Standard employ- 
» easily re. ing a 100-ke. crystal, features a 24- 
8 Co., Inc, FR hour frequency stability of two parts 
les 6, Calif in ten million when subjected to line 
g out card voltage fluctuation of 10 percent. Un- 
’ der adverse conditions of temperature, on € é a 
adicator .’ _ oe 
or-temper- . . 
ling. User signals can be measured. Whenever desired, record- 
pinination, ings may be stopped for notations on chart-paper! 
IS brought 
cale either 
Kelvin 0; 
INVESTIGATE Brush measuring devices before you buy... they offer more 
for your money. Why not have a Brush field engineer call? At no obligation, 
of course. Just call or write, today, you will find it worth a few seconds’ time! 
humidity and semi-portable operation, 
instrument will maintain an accuracy 
of 2 parts in one million for a 30-day 
period without resetting. Frequency 
source is maker’s GT-cut quartz crys- 
tal unit temperature-stabilized to with- 
in 0.1 C. in a specially-designed oven 
employing a mercury thermostat and) 
external relay.—Bliley Electric Co.,| 
Erie, Penn. 
Mention No. 1241 when filling out card. 
‘ing the ; igs on 
lor film Secondary Frequency 
a ane Standards 
600 to New “100C” and “100D’” secondary 
aylight, frequency standards replace earlier THE 
ling di- menats “100A” and 100B,” New “100D”, 
ment is offers rectangular wave output, timing F ; 
filters pips at intervals of 100, 1,000 and 10,000, iid, 3405 Perkins Avenue © Cleveland 14, Ohio, U.S. A. 
astman microseconds, and internal oscilloscope| MAGNETIC RECORDING DIVISION © ACOUSTIC PRODUCTS DIVISION 
tl for convenient frequency comparison; DEVELOPMENT CO. INDUSTRIAL INSTRUMENTS DIVISION » CRYSTAL DIVISION 
|} Ave., may be conveniently standardized 
against U. S. Government Radio Sta-| 2 : ; : 
® card. tion WWYV. Both models employ crys- Conedian Representative: A. C. Wickman, (Canada) Ltd., P. O. Box 9, Station N, Toronto 14 
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megohms input impedance, a range of my - t 
50 2 calle to 1,000 volts, and an out- Low romecance Tes: 
put up to 5 ma. d.c. for recorder opera-_. New “Model 151-S Microhr 
tion. Adjustable negative feedback pro- '5 4 portable dry-cell-powe 
vides linearity and a built-in calibrator "ange instrument for check 
permits checking of gain and scale cali- 'esistance values in contact 
bration during testing. 120-cps. car- 
rier output operates a-c. relays. Input 
and output impedances are adjustable. 
Drift from day to day is imperceptible. 
—Millivac instruments, P.O. Box 3027, 
New Haven, Conn. 

Mention No. 1244 when filling out card. 


meee OO US Ce 








tal-controlled oscillator and divider cir- . . 

cuits. Standard frequencies can be Hearing-aid Battery Tester 
selected on a front panel switch and New “No. 10” hearing-aid battery 
may be employed simultaneously. In- tester utilizes one cord; can be plugged 
ternal impedance has been held to about into any type or size of hearing aid 
200 ohms. “100D”” offers sine waves at battery for instant reading. Batteries 
5 frequencies and rectangular waves at 
4 frequencies. Accuracy is about 2 parts 
in 1 million. “100C” offers sine waves 
only, at 4 crystal-controlled frequencies. 
Accuracy is 0.001 percent. Both instru- 
ments provide 5 volts output at all fre- 
quencies, and operate from a self-con- 
tained 115-v. regulated a-c. power sup- 
ply.—Hewlett-Packard Co., 395 Page 
Mill Road, Palo Alto, Calif. 


Mention No. 1242 when filling out card. 





windings, material tests, etc. R: 
0-75; 0-750; 0-7500; 0-75,000 
0-750,000 microhms. Internal 
protects against stray field eff 
20-ft. leads permit use in locatio 
dinarily difficult to reach. Case has 
protected corners and removable « 
Dimensions 8 x 10 x 6 in.; weight 18 
lbs.—J. W. Dice Co., Englewood, N. J 
Mention No. 1247 when filling out card 


Wide-range Power Oscillator 

New, “Type 124 A” wide-range power 
oscillator, developed for measurement 
and testing procedures in the 300- to 
2500-Mc. range, consists of a grid- 


Transformers for 


Instrumentation Uses 
New “Yeoman” line of transforms 





are tested without regard to polarity. . , 
Instrument reads either side of scale, incorporates same standards of per- 
from zero to center, on any type of formance as maker’s “Quality Plus” 
sie . Sed or sie) Sel batteries. A dual contact transformer series. Transformers are 
prod marked “A” at one contact and 
“B” at the other is inserted into cor- 
responding battery. Tester is designed 
for use on 1.5 v. and 1.2 v. “A” batteries 
and 15 v., 22.5 v. and 45 v. “B” bat- 
teries.—Sterling Mfg. Co., 9205 De- 
troit Avenue, Cleveland, Ohio. 

Mention No. 1245 when filling out card. 











’ ” UHF Oscillator lightweight units with open frame co! 
se ; a New “Model 112” UHF oscillator struction and ten-inch leads. Line 

, covers frequency range of 300 Me. to cludes impedance-matching, input, out- 
ay = a : ii 1000 Mc. Calibration is accurate to put and power transformers in models 
separation coaxial oscillator, an aucio- 0.5 percent. Unit has self-contained for all applications—Audio Develop 
oscillator and modulator section and &® power supply. Provision is made for ment Co.. 2833 13th Ave. South, Minn- 
self-contained rectifier power supply. use of a d-c. power source when maxi- eapolis, Minnesota. 

Counter-type indicators show position 3 i 

of tuning elements. An output coupling Mention No. 1248 when filling out card. 
control with counter indicator is also i ' 
provided.—Airborne Instruments Lab- 
oratory, Ine., 160 Old Country Road, 
Mineola, N. Y. 


Mention No. 1243 when filling out card. 
D-C. Amplifier and 


Millivoltmeter 


New “Model DCA-3” has a sensitivity 
of better than 1 mv. full scale at 6 





& 


Sweep Calibrator 


New “Model GL-22A” sweep cali- 
brator is designed to provide markers 
for accurate time calibration of syn- 
chroscopic sweeps. Markers at inte 
vals of 0.1, 1.0, 10.0, and 100.0 micro- 
seconds are provided and are suitable 
for defiection-indicating or beam-blank- 
ing presentation. A self-contained trig- 
ger generator with positive or negative 
output can be used to drive calibrator 








mum stability is required. Output volt- 
age varies with frequency between 0.3 
volt and 2 volts. Output dial, calibrated 
in db, makes possible relative voltage 
measurements.—Measurements Corpo- 
ration, 116 Monroe Street, Boonton, 
N. J. 


Mention No. 1246 when filling out card. 
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and associated equipment or it may be 
triggered externally up to approxi- 
mately 100 ke. Positive or negative 
ates of variable amplitude are avail- 
able for obscuring retrace or timing 
purposes.—Browning Laboratories 
Inc., Winchester, Mass. 


Mention No. 1249 when filling out card. 





Cathode-ray Oscilloscope 


New “Model 450 A” 5-in. oscillo- 
scope is a wide-band high-gain in- 
strument with vertical amplifier re- 
sponse to 1 Me., a sensitivity of 0.15 
rms volts per inch, horizontal amplifier 





| range 2 eps. to 500 ke., frequency- 


compensated decade attenuators, di- 
rect connection to deflection plates, 
calibration test signal, and sweep fre- 
quency to 50 ke.—Transvision, Inc., 
New Rochelle, N. Y. 


Mention No. 1250 when filling out card. | 





Voltage Stabilizer 
New “multiple-unit” type voltage 


stabilizers, for capacities in excess of | 
2 kva., come in multiple sections of 500- | 
or 625-watt capacities built up on rails | 


and connected in parallel with input 


and output connections located in a | 


separate junction box. This permits 
quick assembly of any specially-de- 
sired rating through use of standard 
components. Capacities can be built up 
to 10,000 watts. Multiple-unit stabi- 
lizers deliver controlled output voltage 
to 0.5 percent over their full rating.— 
Dep't. 6460-NR-1, Raytheon Mfg. Co., 
Waltham 54, Mass. 


Mention No. 1251 when fillimg out card. 





Multi-purpose Aircraft Radio | 


New “Model LTRA-5 Deluxe VHF/ 
LF Transmitter-Receiver” is said to 
bring to all aircraft owners the only 
automatic VFH navigating equipment. 
(“Omnimatic”) with combination 





KEEP POSTED on 
~ RELATIVE HUMIDITY 
and TEMPERATURE 


Only genuinely accurate information will do when 





you are dealing with these important factors. 





The instrument below is built by the manufacturer of the 
world’s finest meteorological devices—suppliers to the United 
States Weather Bureau for over 70 years. Its accuracy is un- 
challenged—and the data it produces can be relied upon to 
give you exactly the facts you need. Remember, whatever your 
needs for weather data, or wherever you need to collect them, 
Bendix-Friez makes the best instruments for the purpose. 





BENDIX-FRIEZ 


Portable Humidity and 
Temperature Recorder, 
Model 160 — 


3” x 5” charts, 8 or 30 hour records. 
Modern design .. . handy for small 
space and difficult locations . . . built 


to meet unusual conditions. 





 FRIEZ INSTRUMENT DIVISION of 
1340 Taylor Avenue 
Baltimore 4, Maryland 





AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
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INSTANT, DIRECT 
Temperature Readings 
Accurate _— i 
Fraction of a scale 







Specify XACTEMP 

PYROMETERS wher- 
ever a quick, accurate 
temperature determina- 
tion is needed. Used 
for surface temperatures 
of welds, welded rail 
ends, billets, slabs, 
heated rollers, forgings, 
ovens, hot plates, fur- 
nace walls —for general 
inspection in furnaces, 
lead and salt pots, galvanizing tanks, 
core ovens, type metal, etc. Long-life 
cast aluminum and brass construction. 
Medium resistance, fast-acting indica- 
tor, provided with Alnico V magnet — 
direct reading dial starts at 50° F. or 
60° F. Simple, easy to operate—no ad- 
justments necessary—always ready for 
use. Will take most types of thermo- 
couples. A full line of thermocouples 
available from stock. 


FOUR MODELS 


Catalog No. Range Thermocouple 
LT 800 60-800 F. lron-Constantan 
LT 810 60-1200 F. _—fron-Constantan 
LT 820 60-1600 F. —_ lron-Constantan 
LT 830 50-2500 F. Chromel-Alumel 
PRICE WITHOUT $3950 
THERMOCOUPLE 


Ask also about XACTEMP PYROMETERS for tak- 
ing temperatures of molten non-ferrous metals 


GORDON:]| 
e SERVICE 





Sa Tees 
CLAUD S. GORDON CO. 


Speciclists for 33 Years in the Heot Treating 
ond Temperature Control Field 

Dept. 21 @ 3000 S. Wallace St., Chicago 16, Ill. 

Dept. 21 @ 2035 Hamilton Ave., Cleveland 14, 0. 

Fe » oe ~ . a x % RA ET % : a 
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VHF/LF radio reception and VHF 
transmission in one lightweight (6 lb. 
1 oz.) unit. Its four receivers provide 
reception of (1) all VHF facilities, 
(2) low-frequency radio ranges, (3) 
75-Mc. marker beacon and (4) enter- 
tainment broadcast, plus a 2-watt 
VHF transmitter. Also simultaneous 
reception of VHF and LF stations.— 





Aircraft Radio Div., Lear, Inc., 110 
Ionia Ave. N.W., Grand Rapids 2, 
Mich. 


Mention No. 1252 when fill'ng out card. 





_ Cathode-ray Oscilloscope 


New “Model CRO-1” oscilloscope has 
a sensitivity of 0.018 volts per in. and a 
4.5-Mc. band width. A flat frequency 
response within plus or minus 1.5 db 


is claimed for sine waves from 20 cps. 





ito 4 Mc. with a useful range up to 5 Mc. 


Saw-tooth sweep frequency is adjust- 
able from 20 cps. to 50 ke. in 5 steps. 
High or low sensitivity and wide or 
narrow range are available at will by 


ithe flip of a switch.—Jackson Electrical 
‘Instrument Co., 


18 S. Patterson Blvd., 
‘Dayton 1, Ohio. 


Mention No. 1253 when filling out card. 


Insulation Tester 


New “Model 184C” portable insula- 
tion tester has four voltage ranges pro- 
viding continuously-variable d-c. volt- 
ages up to 10 kv., all regulated within 
0.5 percent. Resistances from 0.1 to 50,- 
000 megohms may be read directly on a 
megohmmeter scale at open-circuit vol- 
tages of 0.5, 1, 5, and 10 kv. or may be 
simply calculated in ranges from 0.3 to 
20,000 megohms from readings of a 
voltmeter and microammeter connected 
to read resistance at any desired test 
voltage operating from zero volts to 





10 kv. Alternate methods are selected 


lon one switch. Leakage current ranges 


lare 30, 150, 300 and 1500 microamperes, 
jreadable at any voltage. A shield ter- 


—_ 








minal provides a guard cir 
by-passes instrument to av 
readings. A_ polarity-reversin 
is provided for polarization 
Tester operates from a 115 
cycle line, consumes a maxim 
watts.—Radio Frequency Lab 
Inc., Boonton, N. J- 

Mention No. 1254 when filling 


TV Antenna Compa.; 


New “Model 351” TV ante: 
pass is a pocket-size instrum: 
nected by an insulation-pierc 
gator clip to video input of cat} 
tube in television receiver. By 





tension cord, it is carried to antenna 
site. With a test pattern tuned in on 
area’s weakest station, antenna is ro- 
tated for maximum deflection of com- 
pass. With this instrument, user can 
also peak the r-f. and oscillator sys- 


tems on the station itself.—Simpsoi 
Electric Co., 5200-18 W. Kinzie St., 
Chicago, Iil. 


Mention No. 1255 when filling out card. 





Sealed-in-glass Geranium 
Diodes 


New germanium crystal 
hermetically-sealed glass cartridges 
are available in two types: “IN34A” 
general-purpose and “1N58A” 100-volt. 
Electrical characteristics and ratings 
of new “glass” type crystals are th 


diodes in 





same as those for corresponding “ce- 
ramic” types. New terminal design 
permits units to be mounted side-by- 
side without danger of shorting. 
Electronics Div., Sylvania Electric 
Products Inc., 500 Fifth Ave., New 
York 18, N. Y. 


Mention No. 1256 when filling out card. 








Standard-signal Generator | 





av 
Sing swita New “Type 1001-A” standard-signal | ne i 
Ation beh generator is @ general-purpose, am- | Wig pea a 
115 t 60. plitude-modulated generator suitable | OS gr atte ita OER P De » 
=m 65 for standard IRE and RMA tests on | ooo} 440)hi« te ene 
Lab radio receivers. Frequency range is “ih i inde 
' 5 ke. to 50 Me. with logarithmic fre- | 
ling card quency dial and an auxiliary fre- | 
quency-increment dial. Output voltage | 
PIM Pa <5 
anter 


rume 
Pierce} 
f cath 
r. By 






_ CONTROL OF PRESSURE 
FOR INCREASED ACCURACY 


pais 
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2 Pie 
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range is 0.1 microvolt to 200 millivolts | 
at panel jack; 0.05 microvolts to 100 
millivolts at end of a terminated cable. 
Output impedance is 10 ohms at panel 
jack, 50 ohms at end of unterminated 
' cable, or 25 ohms at end of terminated 
' cable. Internal modulation at 400 cps. 
up to 80 percent is provided. Exter- 
nal modulation can be used from 20 













) 
? 








to : Nhe 

eae eps. to 15 ke.—General Radio Co., 275 | 

anna is ro. Massachusetts Ave., Cambridge 39, 

on of com. Mass. 

» user can | Mention No. 1257 when filling out card. 

Nator sys- 

—Simpson re 

Kinzie St. Combustion Safeguard ' 


New “1300 Series Flame-otrol” com- 
bustion safeguard uses the flame itself 
in a simple electronic circuit to provide 


oe 
paren 


; Out card. 





nium instantaneous switching action. It is 

capable of detecting the presence or 
diodes in absence of a gas or oil flame of any type 
cartridges of burner. It features interchangeable 
“IN344" plug-in units for increased program 


’ 100-volt, J) Variety, for both manual or automatic 
ignition applications, easily adjustable 





d ratings 

; oa to a wide selection of purge, pre-venti- 
lating and ignition program cycle com- These McAlear units offer a completely coordinated “package” 
binations, and provides a complete self- Sn inatadladl h itivity of anol ired 
checking cycle of operation from safe- or installation wherever sensitivity of control is required. 
start to safe-shut-off for any type of McAlear No. 115 and No.116 Diaphragm Motor Valves— Equipped with 
gas- or oil-fired heating equipment.— ‘ : , : , 
ints Instrumente Co.. 847 W. Har- | ball bearings and multiple springs. No. 115 is spring opened and 
rison St., Chicago 7, Ill. f pressure closed while No. 116 is spring closed and pressure opened. 
Mention No. 1258 when filling out card. | Available in semi-steel or cast steel, or other metals, suited to vari- 


ous pressures, temperatures and services. Sizes from '2” to 12’. 





McAlear No. 1500 Pilot — Employs spiral sensitive spring which 
reduces hysteresis to minimum. Adjusted or converted to reverse 
action without use of tools. Indicator shows controlled pressure. 
May be mounted on valve or remotely (surface or flush) without 


Peanut Moisture Meter 


New “TAG-Heppenstall Peanut Mois- 
ture Meter” requires no weighing of 
samples before testing; is said to be the 


first peanut moisture meter to employ alteration. Full range of operating pressures available. Write for 
principle of conductivity as a method Bulletin No. 150 
of testing. Tests can be made in a few ; , 


MSALEAR Mfg. Co. 


1915 SOUTH WESTERN AVENUE 


CHICAGO &, iunois 






ng “ce- 
design 
side-by- 
ting. 

Vlectric 
. New 






——| Sar 
REPRESENTATIVES IN PRINCIPAL CITIES 


AN INDEPENDENT MANUFACTURER FOR OVER 40 YEARS_ 





1 STEAM WATER AIR. OIL~ GAS 








it card. 
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Only $2.98 helps put new “sell” 





. 
IVI 





in television advertising 





t 
: 


4D » |! 


Sponsor of television show had to refilm his commercials to meet a new selling 
problem. New films picked up at studio 4 p.M., delivered to TV station 800 
miles away 8:47 P.M. same evening. Air Express cost for 11-lb. carton, $2.98. 
(In undramatic fashion Air Express keeps radio, television or any business rolling.) 





Remember, $2.98 bought a complete 
service in Air Express. Rates include 
door-to-door service and receipt for 
shipment — plus the speed of the world’s 
fastest shipping service. 


Every Scheduled Airline carries Air 
Express. Frequent service—air speeds 
up to 5 miles a minute! Direct by air 
to 1300 cities; fastest air-rail to 22,000 
off-airline offices. Use it regularly! 


J 
Only Air Express gives you all these advantages 
Nationwide pick-up and delivery at no extra cost in principal towns, cities. 


One-carrier responsibility all the way; valuation coverage up to $50 without 
extra charge. And shipments always keep moving. 


Or 


Most experience. More than 25 


million shipments handled by Air Express. 


Direct by air to 1300 cities, air-rail to 22,000 off-airline offices. 


These seventoges make Air Express your best air shipping buy. S 
regularly. For fastest shipping action phone Air 


ify and use it 


Express Division, Railway Express 


Agency. (Many low commodity rates in effect. Investigate.) 









ESS” 


GETS THERE FIRST 





Rates include special pick-up and delivery 
door to door in principal towns and cities 








AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE u.s. 
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Instrument is calibra 
popular varieties; can be us 
either whole or shelled nuts. 
Tagliabue Corp. (N. J.), 614 | 
huysen Ave., Newark 5, N. J. 


1259 when filling o1 


seconds. 


Mention No. 





Motor Speed Control! 

New “Type 1701-A Variac” 
speed of a 1/20 h.p. d-c. shunt 
or a 1/15 h.p. universal motor | 
from a-c. line. Range of cont 
speed variation available is 
motor rated speed down to 
zero at constant torque. Working 
of 30:1 can be obtained with 
motors, and of at least 50:1 wit! 





can be 


Motor 
versed almost instantly by flipping the 
forward-reverse switch. A “Variac”’ au- 
to transformer supplies continuously- 
adjustable voltage to armature through 
a selenium rectifier and choke. A fixed 


universal motors. 


field voltage is provided by another 
selenium rectifier. No protection fo: 
starting load or momentary overload 
is necessary, but a slow-blow fuse is 
provided as protection against damag« 


| from stalling when starting an exces- 


sively heavy load.—General Radio Co. 
275 Massachusetts Ave., Cambridg: 


39, Mass. 


Mention No. 1260 when filling out card 





Neutron Counter Tubes 


New “Mark 2, Model 2” slow neutron 
counters are now available with en- 
riched boron-10 content for increased 
efficiency. Boron trifluoride contains 
96 percent boron-10, corresponding t 
an enrichment of about 4.8 times nor- 
mal. Standard size: 2-in. diam., 12-in 
active length, 0.032-in. brass. wall 
Standard filling pressure: 12 cm., 40 
cm. Special sizes and filling pressures 
on request. United States Atomic 
Energy Commission approval required 
for purchase of enriched counters. 
Radiation Counter Laboratories, Inc., 
1844 West 21st St., Chicago 8, Ill. 


Mention No. 1261 when filling out card. 





Radioactivity Survey Meter 


New “Model K-802” detects and meas- 
ures beta and gamma rays. Two stand- 


| ard flashlight batteries power the unit 
| through a vibrator power supply which 


furnishes high voltage for Geiger tub« 
Tube is plug-in type, replaceable in the 
field. Simple on-off switch control 

employed. For classroom use, unit ma! 
be connected to PA system. Instrument 
is small, (6.5x3.75x2.25 in.) and 
light (2 Ib.). Magnetic type phone 
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having 1000 to 24000 ohms impedance 
can be used.—The Kelley-Koett Co., 
West Fourth St., Covington, Ky. 

Mention No. 1262 when filling out card. 





Mica-window Radiation 
Counter Tube 


New “Fusion Seal Mica-Window 
Counter,” in which window is fused to 
glass tube body, has a guaranteed shelf 
life of 6 months, and a useful life of 100 


in be re. 
pping the 
ariac”’ au- 
tinuously- 
e through 
2 A fixed 
' another 
ction for 
overload 
v fuse is 





t damage 

an exces- pene , 
adio Co million counts. For beta ray counting, 
ambridge window thicknesses from less than 2 | 


to 4 mg. per sq. cm. are available. 
Threshold is at approx. 1100 volts, and 
out card 
4-prong tube base.—Radiation Counter 
Laboratories, Inc., 1844 W. 21st St., 
Chicago 8, Ill. 


Mention No. 1263 when filling out card. 
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neutron 
with en- 





ncereased ” . 
contains Gas-flow-type Radiation 
ome ~ Counter Tube 

., 12-in. New “Type K Windowless Flow-Coun- 
s wall. ter” may be used for alpha, beta or 


gamma radiation. Operating voltage is 


cm., 40 
less than 1500 with a plateau of several 


ressures 

Atomic hundred volts. Inexpensive gas flows 
equired slowly through tube and gives self- 
nters. quenching operation with unlimited life. 
3, Inc., 

Ul. 


ut card. 


feter 


1 meas- 
stand- 
he unit 
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plateau is approx. 200 volts. Standard | 


Did you know that Kester makes over 
100,000 sizes and types of flux-core solder? 













IN INDUSTRY 


For over fifty years Kester has been con- 
cerned with producing solder for every 
phase of industrial work. Take advantage 
of this experience by consulting Kester’s 
Technical Department on all soldering prob- 
lems. There is no obligation. 


FREE—Technical Solder Manual Available on Request 


Send for Kester’s new solder manual, 
“SOLDER and Soldering Technique.” 


KESTER SOLDER COMPANY 
4201 Wrightwood Avenue + Chicago 39, Illinois 


Factories also at 
Newark, New Jersey * Brantford, Canada 





December 














There’s Still Time to Enter the 


$500 Instrumentation Contest 


SPECIAL ANNOUNCEMENT.—Owing to requests from contestants who have 
to get clearance, or otherwise suffer delays, the closing date is postponed to 
JANUARY THIRTY-FIRST, 1950. 


OFFICIAL ANNOUNCEMENT 


SPONSOR: The Instruments Publishing Co., 
Ine. 
THEME: “Instruments Cut Costs.” 


PRIZES: First Prize, $200; Second Prize, $100; 
Third Prize, $75; Fourth Prize, $50; three Fifth 
Prizes of $25 each. 


ENTRIES: Each contestant is to submit an 
original essay, report, dissertation, etc. (herein- 
after termed an “entry”) bearing upon the 
Theme of the Contest. 


“Instruments.” The device or apparatus whose 
uses are described may be anything from a simple 
gage to a complete installation of interlocked and 
coordinated process controllers. Automatic-gag- 
ing, automatic-testing, and automatic-inspection 
set-ups, likewise, are suitable subjects. So are me- 
ters. So are electronic devices and many useful 
“gadgets.” 


“Report.” This type of entry may briefly de- 
scribe a single case and be written in telegraphic 
style; or it may present detailed statistics cover- 
ing a twenty-year period; or it may analyze a 
whole industry. In this type of entry the data— 
the numerical “scores’’—count more than the 


style of writing. An entry consisting of charts 
and tables—with only one paragraph of text— 
would be acceptable. This “graphic” e of entry 


is the easier to prepare by entrants who have al- 
ready gathered statistics or who can gather them. 


“Essay” (limit, 1000 words). In this type of 
entry, the manner of presentation must make up 
for the possible absence of statistical data; but 
FACTS must be presented. Wherever exact fig- 
ures are difficult to obtain, case-studies must be 
analyzed to support the conclusions. 


“Reports” should not be padded with a number 
of charts and tables copied from books, journals, 
ete.; pertinent abstracts suffice. “Essays” must 
not exceed one thousand words. Brevity and con- 
ciseness will count in grading all entries. 


Each contestant may submit as many different 
entries as he desires. 


: Entries need not disclose new and patentable 
instrument ideas: what you are doing with known 
instruments may be new and widely useful. 


Authenticity: Source of data should be given. 
Manuscripts made up of assertions, figures, 
charts, etc.—even the most impressive—risk being 
disqualified if the facts and figures are not veri- 
fiable. After the judging, all manuscripts receiv- 
ing Prizes or Honorable Mentions will again be 
checked for accuracy and authenticity before the 
list of winners is made public. 


All “essays,” and all textual portions of “‘re- | 


ports,”’ must be typewritten, with lines doubie- 


spaced or triple-spaced, on one side of the sheet. | 


All charts and other drawings must be in India 


ink on white paper or clean tracing cloth, suit- 


able for black-and-white reproduction. (No pen- | medium 4-pin bases for socket m 


cil-shaded areas or other treatment that would 


blur.) Hand-written and single-spaced typewrit- | 
| struction or new 4-pin base.—Am)x 
| Electronic Corp., 25 Washington 


ten essays will not be considered. All entries must 
be addressed to Contest Editor, Instruments Pub- 
lishing Co., 921 Ridge Ave., Pittsburgh 12, Pa. 


The Judges’ ratings will be based upon: perti- 


nency of factual data (closeness to the theme); | 
value of information presented (breadth of ap- | 


plicability to problems faced by various indus- 
tries); timeliness, novelty, originality, etc.; and 
effectiveness of presentation. 


Manuscripts and illustrations become the prop- 
erty of the Sponsor and aye not to be returned. 
The Sponsor reserves the right to publish any 
article submitted, whether prize-winner or not, 
and to exercise the priviene of editing each manu- 
script. Most will published in /nstrwmente; 
others—especially those of interest to specifie in- 
dustries, may be published in special-scope maga- 
zines. Due credit will be given to the author of 
any article which is published after the selec- 
tions are made. 


Contest closes Tuesday, January 31, 1950. 
All entries must be in the oftice of The Instru- 
ments Publishing Co. on or before that date. 
Don't forget that the envelopes must be addressed 
to “Contest Editor.” 


Every reader who knows of one or more ways of using 
instruments to cut costs is urged to enter the contest. The 
rules have been made easier than in our previous contests. 
It isn’t as hard as you think! Read the rules and start pre- 


paring your entry—or entries! 











rings, crankshafts, other damage. 


*eeee#ee#ee#ee#e#e#@ 


TODAY . 


Ejp ELECTRO 


PRODUCTS LABORATORIES - INC 
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or indications in degrees of rotation. Also applicable to gas, steam or hydraulic line 
measurement of static, dynamic or instantaneous pressures. Installation requires only 
threaded hole in region where pressure is to be checked. 


Write For Booklet, “Electronic Methods For Measurement 


Illustration shows a Diesel engine performance 
curve. Ignition was about 8 degrees after tor 
dead center. Peak pressure occurred 13 degrees 
alter top dead center, thus angular position 

of crank is more favorable for efficiently 
converting pressure thrust into mechanica 
rotation. Smal] markers on curve are 5 degree 
indications, larger markers are top dead center 


PREVENT OFF-FIRING DAMAGE 


maintain a perfect pressure-time curve with the 


SYNCRO-MARKER PRESSUREGRAPH 


instantly Shows whether you're firing. on top dead center. Off-firing may mean broken piston 
rin er The Pressuregraph gives you a full detailed picture of the 
firing, of pressure variations, both regular and instantaneous. It measures pressure rise with 
time, accurately and precisely, from vacuum to 14,000 PSI. 


The Pressuregraph provides oscillograph pictures which show relation of pressures to 
engine shaft rotation (top dead center), relation of pressures to time (milliseconds) [=co 





Of Pressure and Displacements” > 


eeeeeveeeeeeeeeee 
4595 N. RAVENSWOOD AVE., CHICAGO 40, U.S.A. 


Pioneer Manufacturers of Electronic Equipment 








Sample holder accomodates 2 
with space provided for a) 
Holder for special dishes or 





may be ordered.—N. Wood 
Lab., 5646 Harper Ave., Cr 
Ill. 


Mention No. 1264 when filling « 





Radiation Counter Tu es 
New “Types 100 C, 100 N, 20: 
N” 


200 end mica-window ir: 





counter tubes are available in sta 


ing; can be had in either regular con- 





















Brooklyn 1, N. Y. 
Mention No. 1265 when filling out 


card 





Radiation-aerecuon 
Densitometer 


New “Model 500-R Radiation Detec- 
tion Densitometer” is specifically de- 
signed for monitoring harmful radia- 
tion in laboratories and factories wher 
radioactive isotopes or other sources of 
radiation are handled. Monitoring is 
accomplished by periodic densitometric 


613 


measurement of badge films worn by 
workers fer a specific number of work- 
ing hours. When developed film is 
inserted into Densitometer, amount of 
darkening (read directly in optical 
density) is a measure of time-integrated 
exposure in r units. Correlation de- 
pends on sensitivity of film being used. 
Densitometer’s sensitivity permits re- 
liable readings of less than 10 milli- 
roentgens when most sensitive film 
available at present is used. Densi- 
tometer consists of two units: a densi- 
tometric illuminator with stabilized 
concentrated light source and swinging 
arm which carries phototube; and 
maker’s electronic photometer. Opera- 
tion: arm is lowered with an unexposed 
film intercepting light beam; needle is 
adjusted to density zero; unexposed 
film is replaced by exposed film; pho- 
tometer then indicates optical densit) 
directly —Photovolt Corp., 95 Madisw) 
Ave., New York 16, N. Y. 
Mention No. 1266 when filling out card. 
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Radioactivity Counter Tube 
New “Type 52 N” thin-metal-wall 
radiation counter tube for beta and 
amma detection is _ self-quenching 


and features rugged mechanical con- 
struction, unlimited life, unchanging 





characteristics with use, low oper- 
ating voltage and a long plateau. Tube 
may be operated over a wide temper- 
ature range. Accidental overvoltage 
will not harm tube.—Amperex Elec- 
tronic Corp., 25 Washington St. Brook- 
lyn 1, N. Y. 

Mention No. 1267 when filling out card. 





Radiation Survey Meter 


New “Model 263B” beta-gamma sur- 
vey meter, modification of maker’s 
“963A,” was designed for semi-quanti- 
tative work, is highly sensitive to beta 
and gamma ray radiation. Full-scale 
sensitivity on three ranges is 130, | 
1300, and 13,000 counts per second. A | 








(with gam- 
in milliroent- 


calibrated 
ma rays from radium) 
gens per hour, measures average ra- 


microammeter 


diation intensity. Counter tube is 
housed in a probe which mounts on 
outside of case and is capable of detect- 
ing individual ionizing particles. A 
movable shield on probe facilitates 
measurement of either beta and gamma 
rays, or gamma rays alone.—Victoreen 
Instrument Co., 5806 Hough Ave., 
Cleveland, Ohio. 


Mention No, 1268 when filling out card. 





Radiation Detector 


New “Models RD-1” and “RD-1A” 
radiation detectors use a rugged Geiger 
tube and low-priced batteries, and are 
































Above: An oil field oil-water emulsion treater, 
with Palmer Thermometers ‘‘on guard.’ 


By) 4 
Cie a 
Jusr a small part of your process equip- é 
ment, but vital as a heartbeat is your aes: |) Toe 
watchful Palmer Thermometer . . always wey pe 
on guard . . . guaranteed accurate .. . 130 
ar s 


permanently. 














It’s easy to take accurate readings on a 
Palmer, too. With ‘Red-Reading-Mercury’, 
the silvery mercury stands out as a highly 
Full length, 




















visible. wide red column. 


graduated scale. 


To look better, longer, Palmer Thermo- 
meters are housed in extruded brass cases, 


finished in satin chrome. 


Want full details? Write for catalog. 


PARANRER 


TRRRRORERERS vac. 





Mfrs. of Industrial, Laboratory, Recording and Dial Thermometers 


Canadian Plant: King & George Sts., Toronto 2 2511 Norwood Ave., Cincinnati 12, Ohio 


NEW AIR METE 


FOR HIGH-ACCURACY AIR VELOCITY MEASUREMENTS 


a Read directly from the palm of your 
hand, Hastings Air Meter registers 
ranges from 5 to 6,000 fpm... 
weighs only 24 ounces. Powered by 
110 volt or portable supply. 

Write for Bulletin I-10 











HASTINGS INSTRUMENT CO., INC. 


Je, UL stim 


HAMPTON VIRGINIA 
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application 





HEISE GAUGES 


STANDARD OF THE WORLD 








Gs bourdon tube of 
special design for every 
= 

















D’'ARSONVAL PORTABLE 


GALVANOMETERS 


AND MOVEMENTS 


ad 


OM. LIBORATOREBES dy 





High Precision OpticaL Compo- 
NENTS Any Size For 
Astronomical and Physical 
Research 
Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 
* 

Plane Parallel PLates 
= 
SCHLIEREN SYSTEMS 
* 

Interferometer PLATES 
* 

LENsEs and Prisms of Glass 
* 

Natural or Synthetic Crystats 
e 
Complete Optical and Mechanical 
INSTRUMENTS 
iz 
Made to Specifications 
. 

High Vacuum Coating 


John Unertl Optical Co. 











4316 WN. Knox Ave. . Chicage 41, mm. 3551-3555 East Street 
Pittsburgh 14, Penna. 
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be had either as a binary or as a decade 





housed in a weather-proof case. 
is about 2 lb. Counts are detect: 
earphones. “Model RD-1A” a): 
provision for visual detection wit} yer, 
light. Instrument is in low-pric: 
for prospecting.—The Nucieoni: : 
| poration of America, 497 Unio, sy 
| Brooklyn 31, N. Y 

Mention No. 1269 when filling out 





Radiation Counters 

New “Model RC-1” radiation « 
includes both a scaling unit a 
count-rate meter. “Model RC-1A” . 
totalizing counter using a scaling cir. 
cuit and a register. Scaling circuit ) a, 








scaler. “Model RC1B” uses a count-rate 
meter which makes it possible to fol- 





low changing intensities of radiation. 
Resolution time is variable from 2 to 
50 microseconds. Features of a scale se- 
lector, pre-set time, and pre-set count 
are available. Provision is made for 
additional amplification so instruments 
can be used with proportional or 
with crystal-scintillation counters. 
The Nucleonic Corporation of America, 
497 Union St., Brooklyn 31, N. Y. 
Mention No. 1270 when filling out card. 





Mica-window Counter Tube 
New “Model GM-1W” Geiger tubes 
are available with mica windows rang- 





672 


ing from 1 to 3 mg. per sq. cm. Win- 
dow dia. is 1.125 in—The Nucleonic 
Corporation of America, 497 Union St. 
Brooklyn 31, N. Y. 


Mention No. 1271 when filling out card 





Plastic Identification Sleeve 


New plastic sleeve which gives per- 
manent identification to tubing, wires, 
conduits, etc., is made of cellulos 
acetate-butyrate, approx. 0.013 in 
thick, in extruded colors in code « 
plain patterns. Printing is resistan' 
to normal abrasion, gasoline, alcohols, 
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water, etc. In applying sleeve, oper- 
ator snaps sleeve in place, dabs a small 
amount of bonding material to over- 
lapped edge, and sleeve is bonded per- 
manently.—Topflight Tool Co., Ine., 
York, Penna. 

Mention No. 1272 when filling out card. 





Continuously-connected 
Handwheel Valve 


New continuously-connected hand- 
wheel-control valve eliminates neces- 
sity of conventional bypass installa- 
tion. It is powerful enough to operate 
control valve manually, regardless of 














maximum instrument air pressure on 
diaphragm or in opposition to spring. 
Travel limit stops limit valve stroke 
anywhere from 0 to 100 percent travel. 
Valve indicator shows valve plug po- 
sition and setting of travel stops.— 
Hammel-Dahl Co., 243 Richmond St., 
Providence 3, R. I. 

Mention No. 1273 when filling out card. 





Instrument Nameplates 


New engraved laminated plastic 
nameplates, for marking instruments, 
switches, instruction panels, etc., are 
made from laminated plastic sheets, 
0.062 or 0.125 in. thick, having black, 
white or red faces with a contrasting- 
colored core. Letters and numerals are 
engraved through surface to bring out 
the contrasting color and obtain life- 
time legibility. Nameplates are avail- 
able with specified lettering in rectang- 
ular, circular, or irregular outline that 
will lie inside a 12 by 20-in. maximum 


‘The NEW Cousolidated 


TITRILOG 


An Instrument for the Continuous Recording of Trace 
Quantities of Sulfur Compounds. 


THE CONSOLIDATED TITRILOG, Model 26-102, offers an effective 
and economical means of continuously recording the concentration of 
sulfur compounds in a gas stream or atmosphere. Exceptionally high 
sensitivity, versatility, and fast response are characteristic of this stable 
and accurate chemical-electronic instrument. 


The Titrilog quantitatively rec- 
ords compounds such as hydrogen 
sulfide, sulfur dioxide, mercap- 
tans, thioethers, and disulfides in 
concentrations as low as 0.1 ppm 
or 0.005 grains per 100 cu. ft. 
Compounds of specific interest may 
be selectively recorded over a wide 
range of concentrations. 

The measurement and control of 
the sulfur content of natural gas is 
one of the important applications 
of the Titrilog, whether in connec- 
tion with the purchase or sale of 
field gas, blending operations, the 
treating of high-sulfur gases, cor- 
rosion of lines and appliances, or 
odorization in distribution systems. 
For many of these applications, the 
Titrilog has been thoroughly field 
tested for over a year and its reli- 
ability and usefulness are well es- 
tablished. 

For additional informaticn send 
for Bulletin CEC-1810-X3. 


620 NO. LAKE AVE. 











CONSOLIDATED ENGINEERING 
CORPORATION 


/ 


J 
Analytical Instruments {o ctence and Industry 


PASADENA 4, CALIFORNIA 





Sales—Profits 


Established Los 
cisco 
sales engineers selling top lines of 
equipment can handle additional ac- 
counts. Centrally located offices with 
and facilities. 
Coverage includes refinery, chemical, 
power, aviation, and municipal sales. 
Write Box 171, Instruments Publish- 
ing Company, 921 
Pittsburgh 12, Penna. 


Angeles-San_ Fran- 


organization of professional 


warehouse 


service 


Ridge Avenue, 











Research Engineer in Instru- 


mentation; Research Chemist 


with Manhattan Project; Insp. 
Exp.; (6 yrs. experience). Edu- 
B.A. 


semesters of electrical engineer- 


cation: in chemistry; four 
ing; graduate credits in physics. 


Availability: immediate. Loca- 


tion: East. Box 170, Instruments 
Publishing Company, 921 Ridge 
Penna. 


Avenue, Pittsburgh 12, 
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MICRKROPOT 


PRECISION TEN-TURN POTENTIOMETER 


% 
| 
: 


i 


e oN 
i 
F 
i] 


2 


: 








your apparatus 


ate shipment. 






SIXTH AND WEVIN AVE - RICHMOND 
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GIBBS DIVISION 


) THE GEORGE W. BORG CORPORATION 


DELAVAN®*® WISCONSIN 


This unique pack- 
aged component is easily built into 
It has true decimal 
reading, and simple binary circuit with 
reliable axtomatic interpolation. Min- 
iature size. Moderate price. Immedi- 


Send for Bulletin DCU-114% 


j 
e rheley 5 cient he 440 G Gem f2G M4 


CALIFORNIA 


Vol. 22 


LINEARITY 
ACCURACY ~U-'% 


Units for immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made to order. 


WRITE TODAY FOR 
ENGINEERING INFORMATION 










TEST YOUR 
MAGNETIC CIRCUITS 





RAWSON FLUXMETER 
TYPE 504 


The only portable fluxmeter available 
which returns rapidly to zero when a 
single button is depressed. Simple and 
fast in operation. Convenient and light 
in weight. 

Not limited to a single type of 
measurement. Has universal application 
for laboratories or production. Measures 
strength of magnets and electromagnets, 
permeability and hysteresis loops for 
iron and steel, total flux lines in circuit, 
flux lines developed in air gap, etc. 

Has a mechanical clamp to protect the 
pivots and jewels when in transit. 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


112 POTTER STREET, CAMBRIDGE 42, MASS. 
Representatives 


CHICAGO LOS ANGELES 
































G-82!i BF-z 
2 PUMP FROM A 








area. Letters can be 0.125 to 

in height.—IJndustrial Name 
Service, P.O. Box 5005, Houst. 
Texas. 


Mention No. 1274 when filling out card 


Reversible Control Valve 

New model of maker’s “Stahilf 
Valve” can be changed in a few minutes’ 
time, and without use of special | 





from air-to-open to air-to-close, or vice FF 
versa; and it is not necessary to re- J) 


move valve from its installation or to FF 
shut down controlled flow. To reverse FT 
action of valve motor it is only neces- PF 


sary to remove the housing assembly, 
rotate it one quarter-turn, and replace 
it—The Foxboro Company, Foxboro, 
Mass. 


Mention No. 1275 when filling out card. 








Solenoid Valve 


New quick-operating solenoid air- 
control valve is 0.125 in. pipe size, 
straightway or 3-way, with in-line, 





side, bottom or panel mountings. |' 
is available in both normally-open and 


normally-closed models. Corrosion-r 





ay eee 



















sistant 


Golden Gate Ave., Detroit 3, Mich. 





Forged Steel Instrument 
Valves 


New forged steel instrument valves 
are constructed of carbon steel, 13 per- 
cent chromium stainless steel, or 18-8 
stainless steel, and are available in 
globe or angle design in 0.25 in., 0.375 
in. and 0.5 in. sizes with screwed or 
socket welding ends. They have outside 


V ame 


Houst: 19 


ng out ard 


Valve 
“Sta il fle 

CW Minutes’ 

eClal tools 





screw and yoke construction; yoke is 
screwed onto body and tack welded. 
Carbon steel valves are rated at 1500 
psi. at 850 F. and 13 percent chromium 
and 18-8 stainless steel designs are 
rated at 1500 psi. at 1000 F. WOG rat- 
ing for all of these valves is 6000 psi. 
at 100 F.—Edward Valves, Inc., East 
Chicago, Ind. 

Mention No. 1277 when filling out card. 





Removable Conductivity Cell 


2, Or vice New insertion type conductivity cells 
Y to re- with gate valve removal devices and 
ion or to range of cel] constants from 0.01 to 2.0 


) reverse 
ly neces- 
ssembly, 
| replace 
Foxboro, 


can be obtained in Type 316 stainless 








mut card, 


id air- 
be size, 
in-line, 





ned 


steel construction, as well as conven- 
tional bronze and brass, and are also 
available with built-in automatic tem- 
perature compensators.—Industrial In- 
struments, Inc., 17 Pollock Avenue, Jer- 
sey City, N. J. 

Mention No. 1278 when filling out card. 





Miniature Connectors 


New miniature lightweight rectan- 
gular connectors are available in 14, 


21 and 34 contacts. Insulation is 
molded Melamine. Contacts for No. 20 
gs. It AWG maximum wire size are gold- 
n and lashed over silver plating. Guide pins 
on-re- ire provided to facilitate alignment 





i. For DELICATE 





materials are used throughout. 
Ross Operating Valve Co., 120 E. 


Mention No. 1276 when filling out card. 


Standard Signal Generators 

Pulse Generators 
FM Signal Generators 

Square Wave Generators 

Vacuum Tube Voltmeters 

UHF Radio Noise & Field 
Strength Meters 
Capacity Bridges 
Megohm Meters 


cycles.) 





Grid-Dip Meters 
Television and FM Test 
Equipment 








HELLIGE 


TURBIDIMETER 


eam A TURBIDIMETER 


WITHOUT STANDARDS 


Accurate + Foolproof + Universal 









MEASUREMENT 
OF TURBIDITY (SiO,) 
DETERMINATION OF 
SULFATE (SO.) 

AND OTHER 
APPLICATIONS 





WRITE FOR CATALOG No. 8000 


HELLIGE 


INCORPORATED 
3716 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 











model which measures 4 by 4 by 8 in. 
| compared to standard model of same 





STANDARD SIGNAL GENERATOR 


MODEL 84——300-1000 Megacycles 


OUTPUT VOLTAGE: Continuously variable from 0.1 to 
100,000 microvolts. 

MODULATION: Sine Wave: 0-30%, 400, 1000 or 2500 cycles. 
Pulse: Frequency, 60 to 100,000 cycles. 
microseconds. Delay, 0 to 50 microseconds. Sync. output, 
up to 50 volts, either polarity. 

POWER SUPPLY: 117 volts, 60 cycles. 
117 volts, 50 cycles; 220 volts, 60 cycles; 220 volts, 50 


Output impedance, 50 ohms. 


Width, 1 to 50 


(Also available for 


DIMENSIONS: 12” high x 26” wide x 10” deep, overall. 


WEIGHT: Approximately 135 pounds, including external line 
voltage regulator. 


MEASUREMENTS CORPORATION 





NEW JERSEY 


-Telek, Baek, ie 












When battery 
specifications 
and perfermance require 
ments are most exacting, 
engineers imsist on 
BURUGZSS. The 
wide range of uni- 
form, high quality 
dry batteries for 
electronic applica 
tions is available 
only at Burgess, 
and is the result of 
over thirty years of 


patient dry battery 











research by engi- 


No. 4FH. Delivers 1'/2 
volts for popular indus- 
trial applications. 
BURGESS Engineering Service Free 
Burgess Services-Design, Engineering, Product : 
at your disposal to provide the batter 


neering experts, 


for free ‘' Check Sheet’’ to outline your require 


BURGESS BATTERY 


FREEPORT, 
iLLINOIS 


COMPANY 





Decem' er 1949—IJnstr 


Low Cost, Versatile 










or 
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PLATED 
PARTS 







Ss PROVIDE 


ABILITY... 


By maintaining its own plating facil- 
ities, Burlington assures proper con- 
trol and protection of components 
against rust and corrosion. All ranges 
AC and DC available in rectangular 
or round case styles and are guaran- 
teed for one year against defects in 
workmanship or materials. Refer in- 
quiries to Dept. H-129. 





STATIONARY 
TACHOMETERS 


CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M., etc. 
Belt, Sprocket, or Flexible 
Shaft Drives 


Models available for practically 
every requirement. 


Immediate and intelligent attention will 
be given to your inquiries on all industrial 
speed measurement problems. Drop us a 


line today. 


Amthor Testing Instrument Co.,Inc. 
49a Van Sinderen Ave. Brooklyn, N. Y. 








INSTRUMENTS 
ALL IN ONE 


8 PYRO 






aaldd 


The NEW PYRO Surface Pyrometer handles 
all surface temperature measuring jobs. Has 8 
types of thermocouples; all interchangeable 
in seconds with no recalibration or adjust- 
ment. Automatic cold end compensator, shock, 
moisture, 2nd dustproof. Accurate, big 4%” 
indicator. Available in 5 temperature ranges. 
Get FREE Catalogue #160. 


BETTER TEMPERATURE CONTROL 
FOR NON-FERROUS FOUNDRIES 
The PYRO Immersion Pyrometer is shock, 
moisture, and dustproof, immune to magnetic 
influences. Shielded steel housing. Instantly 
interchangeable bare metal and protected type 
thermocouples without adjustment or recalibra- 
tion. Large 4” scale. Equipped with exclusive 
Lock Swivel. Ranges 0-1500 and 0-2500 F. Get 

Free Catalog #150. 


THE PYROMETER INSTRUMENT CO. 
New Plant and Laboratory 
BERGENFIELD 4, NEW JERSEY 


A Manufacturers of 


PYRO Optical, Radiation Immersion and 
Surface Pyrometers for over 25 years. 


ae | 








Vol. 22 


Instruments 


Page 1130 




























Pe 
ti 


603 
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and polarization. Breakdown vy. «, 
5200 v.d.c., 3600 v.a.c.—Dep’t 1} jWi», 


:] 





chester Electronics Co., 6 E. 4 Q 
AP OB ee 
Mention No. 1279 when filling ou: carq 


Mechanical Counter 


New “Model CS” counter fesryres 
large-size figures and an integra cay 
made of a single die casting. B re. 
set and non-reset models are stocked 





in four-figure cases; and five and six. 
figure sizes are available. Counte: 
furnished for either clockwise or anti- 
clockwise rotation in standard 1:1 or 
special ratios and has a speed of 600 
rpm.—Durant Mfg. Co., 1914 N. Buf. 
fum St., Milwaukee 1, Wis. 

Mention No. 1280 when filling out card. 





Ceramic Capacitors 


New “Bulplate” ceramic capacitors 
are furnished with multiple capacitor 





sections or with printed wiring, shield- 
ing and other printed details.—Sprague 
Electric Co., North Adams, Mass. 

Mention No. 1281 when filling out card. 





Special Voltage 
Regulators 


New voltage regulators are adapt- 
able to customer’s specifications, par- 
ticularly for use as components of an 
apparatus. An example is illustrated 











| unit from 0.35 to 0.05 ohms. 

















ve and six. 
Counter 1s 
se or anti- 
ird 1:1 or 
eed of 600 
4 N. Buf. 
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ors 


capacitors 
capacitor 





r, shield- 
Sprague 
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For DELICATE 
Soldering Jobs... 






easily formed. 
LONG REACH 


SOLDERLITE— 
spotlights 


LP 
FORMER a } 


DUAL HEAT— 
Single heat 100 
watts, dual heat 
100/135 watts; 
115 volts, 60 


cycles 


For light, delicate operations, where 
precision heat-control is essential— 
rely on your 4" Weller Soldering 


5 SECOND 
<+— HEATING— 


no waiting 










Gun. Pliable FLEXITIP slips easily into 


“ticklish” spots. Automatic heat—on 
in 5 seconds, off when you release 
trigger—speeds soldering, prevents 
burning, and enables you to adjust 
tip temperature to suit job. Perfect 
balance and handy pistol grip give 
comfort and control. 

For faster, safer instrument solder- 
ing, order Weller Gun type S-107 
single heat or D-207 dual heat from 


your dealer—or write for catalog 


direct. 


@nrrc---- 


Be Sure To Get Your 
Copy — SOLDERING 
TIPS, the new Weller 
Handy Guide to easier, 
faster soldering — 20 
pages fully illustrated. 
Price 10c¢ at your dis- 


& tributor's or order 


ae direct. 





ith cet) cus ene am axe axe am ame 


W: LLER 


os | 


i 
I 
I 
l 
l 
I 
J 


MANUFACTURING COMPANY 


Packer Street « Easton, Pa. 










| model which measures 4 by 4 by 8 in. 


compared to standard model of same 
type which measures 6 by 8 by 9 in. 
—Sorensen & Co., 375 Fairfield Ave., 


| Stamford, Conn. 


| Mention No. 


1282 when filling out card. 


Flarin g Tool 


New “Rol-Air” flaring tool flares 


| and burnishes copper, brass and alumi- 


num tubing; has three rollers em- 
bodied in spreader cone and is said to 
“roll flares in the air” because flares 


| are not formed against a flaring block 





| Power 


but rolled out with tubing extended 





above face of flaring block. Thus, 
original wall thickness is maintained. 
After tubing is flared, it is burnished 
by turning operating handle two more 
revolutions with control knob in bur- 
nishing position.—The Imperial Brass 
Mfg. Co., 1200 W. Harrison St., Chi- 
cago 7, Til. 

1283 when filling out card. 


Line-type Thermostated 
Heater for Gage-lines, 
Instruments, etc. 

New “Thermwire” unit consists of 
an 80-ft. loop of insulated resistance 
wire welded at each end to a 10-ft. 
lead wire. A miniature preset thermo- 
stat is connected in center of loop. 
consumption (when “on’’) is 
400 watts on 115 v. a.c. line. “Deluxe” 


Mention No. 





THERMWIRE 


HEATING WiRE UNIT 





unit consists of two of above units with 
extra length lead, extra outlets, and 
overload circuit breaker. Units will 
prevent freezing of instruments or 
lines, and will draw current only when 
needed.—Thermwire Co., Morris 
Plains, N. J. : 


Mention No. 





High Current Resistors 


New “Bulletin 35 Edgeohm” resis- 
tors are now available in lengths of 6, 
9.25, 12.5 and 15.75 in. as well as 19- 
in. length previously listed. New sizes 


| extend minimum resistance value per 


operates from a 115-volt, 50- or 60-cps. 
a-c. line and draws approx. 60 watts. 
(9) 


Alacer “Pen WAY _1 Daa 


Tt... I 


1284 when filling out card. | 


Low Cost, Versatile 


FLOWRATOR 
flow meter in the 
pipeline 






































measures & indicates 
flow rate directly 
and accurately. 





These meters require no 
} straight runs of pipe. 
straightening vanes . 
orifices ... 
orifice taps... 
overload protection... 
mercury or other secon- 
dary fluid. Pressure loss 
is low and constant for 
all flow rates. 
PRPPPP PPD PP PD OP POOR 


For — Clear or opaque 
fluids 

Max. capacities — 

0.64 cc/min to 250 gpm 
water equivalent; 35 cc, 
min to 500 cfm air at 
standard conditions 


(Min. is 4» of selected 
max.) 

Pressures—to 1000 psig 
Temperatures—to 350°F 
Materials of construc- 
tion—aluminum, brass, 
bronze, copper, carbon 
steel or meehanite iron, 
316 stainless steel and 
others. 
Accuracy — 2% 
instantaneous flow, 
better 

Connections — screwed 
or flanged 











of the 
or 








PLEASE SEND CATALOG 25 


Name 







Position 









Company._........ 
Street 
City 


FISCHER & PORTER CO. 


Dept. 9Z-5C Hatboro, Pennsylvania 
PROCESS CONTROL INSTRUMENTS 







State 








—$— $5 — 
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unit from 0.35 to 0.05 ohms. | 
ous current capacities range 
to 79 amperes for all sizes. M 
tinuous duty ratings are app: 
watts for 19-in. units to 320 » 
| 6-in. resistors—Ward Leona 
| trie Co., Mount Vernon, N. Y. 
Mention No. 1285 when filling « 


DELICATE WORK, 
REQUIRES A SENSITIVE LATHE 











Card 





Miniature Sockets 

New 7-pin miniature tube 
use molded ‘‘Mycalex”’ as an in 
| Sockets are obtainable in ‘) 














410” which has lower loss factory ¢] 
| mica-filled phenolics, and in “Mycaley 
410X” which has a loss factor of on) 
| about one-fourth that of Bakelit 
| Sockets fully meet RMA standards. 
| Mycalex Tube Socket Corp., 30 Ro 
| efeller Plaza, New York 20, N. \ 


finer lta welts femelelciseiis Mention No. 1286 when filling out card 







ldstcinie|-lelMlehialcinae) sYelimelelactmatigalimeltim cela ante tiicls produces 


loaded ball bearing spindle * : . ° 
| Differential Computing VDR 

New “Type 748 Differential Com. 
either 5/16” or 3/16” * Complete line of accessories puting Potentiometer” is designed pri- 
marily for applications requiring ad. 

Shite Miele len olan teiicelicte me liiciaelitias dition or subtraction of two variables 
in a = unit, with one voltage 
— sai | source. Uses include servomechanisms 
GENUINE VEMZ Es) TOOLS LOUIS LEVIN & SON, INC. DEPT. | for computing or power amplification, 
CARRY THIS TRADEMARK 782 E. PICO BLVD., LOS ANGELES 21 direct replacement of two single VDR: 
when one is being used for compensa- 
tion or correction purposes, etc. New 






Bed 12 * Center height 2” * Collet capacity 




























HARDNESS 


@ eax Ci | TESTING... 


HAZARDS. The SCLERO- | . 
y) ET 7 CT 0 R { SCOPE has done it for the dual unit, through coin-silver preci- 


sion slip rings in cover plate, will pro- 

~ . past 42 ania | duce a net voltage sum or differenc: 
find leaks quickly | when one variable rotates shaft _whil 
In general use | another variable rotates body. Flang: 
$ as a | diameter 3.718 in.; guaranteed accu- 
for specification racy 0.1 percent; max. overall resist- 





With G-E leak detectors you 
can easily locate even the small- 


& 

Ly 

& 
&. 
& 
=] 
2 


. im ance (+10%) 150,000 ohms; elec. 
est leaks in closed systems. De- MF nite PSE i angle rotation 345.5+0.5 deg.; me- 
tectors are ideal for locating ple, sturdy. | chanical rotation, continuous: powe! 


| dissipation 5 watts; torque 1 in-oz. 


hy ee Comparatively max.; service life over 1,000,000 cy- 


in the products you make. 








inexpensive. ‘les.—Fairchi Yamera and Instru- 
Use the Type H detector for P se ogg AD ny Van Wyck Bivd., 
pressure systems, the Type M ° | Jamaica 1, N. Y. 
for evacuated systems.* Write Mention No. 1287 when filling out card. 
for Bulletin GEC-233 (Type H) Illustrated 
or for GEC-336 (Type M). Ad- bulletins Electron Microscope 
dress Apparatus Dept., M 687-21, Accessories 
General Electric Co., Schenectady free 
5, New York. | (1) New “EMN-1 Charge Neutral- 
“4 the system is filled with combustible Th Sh Instrum t | co ih seg el nage oo. 
ys spec r 
ges, write for special application in- € ore en oriennae electron beam of microscope, ; 


which may cause distortion of image, 


formation 
> & Mig. Co., Inc. consists of a heated filament which 
GENERAL 56) ELECT RIC 9025 Van Wyck Ave., Jamaica 2, N. Y. sprays a low-velocity stream of elec- 


trons into diffraction specimen chamber. 
| It is supplied with power supply which 
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1 GAGETRON 


ANSWER TO YOUR MOST 


<<l) THE 
i LEVEL CONTROL PROBLEM 


yd 
















































facto) than 

n “M alex 

ctor of only 

f Bakelite. 

tandards LEVEL MEASUREMENT OR CON- 
— Rock. TROL WITHOUT CONNECTIONS 
1 av. 2 THROUGH VESSEL WALL 


1g out card, 
IDEAL FOR: Extreme Temperatures 
ng VDR * High Pressure ° Corrosive Con- 
itial ditions * Viscous Materials * Inter- 
signed pri. face Control * Catalyst. 

ulring ad. 
) Variables 
le voltage 
lechanisms 
plification, 
gle VDRs 
compensa- 
etc. New 


Com. 


WRITE FOR 
BULLETIN 149 


NSTRUMENTS, Ly 


WRIGHT BLDG. TULSA, OKLA. 


RUPTURE-PROOF 


BELLOWS TYPE 


FLOW METERS 


EXCLUSIVELY BY 


BARION 





ar preci- 
will pro- 
ifference 
‘ft while 
. Flange 
ed accu- 
l resist- 
Ss; elec. 
y.; me- 

powe! 
1 in-oz. 
000 cy- 
Instru- 

Bivd.. 





ut card. 


e 


eutral- 
‘harges 
ens Dy 
oscope, H 
image, a 
which 
E elec- 
amber. 
which 


BARTON 1431 S. Eastern Ave 


NSTRUMENT Los Angeles 22 
COMPANY California 





operates from a 115-volt, 50- or 60-cps. 

a-c. line and draws approx. 60 watts. 
(2) New “Type EMX-1 Focusing 

Magnifier” enabies operator to focus 


upon a certain portion of image field 
with greater precision; permits direct 
viewing of image at 150,000 magnifica- 
consists of a 


tions; 14-power micro- 





scope mounted on a metal plate which 
may replace either of viewing chamber 
side windows, a small prism coated on 
upper face with fluorescent material, 
and a control handle to move prism into 
and out of electron beam path. 

(3) New “Self-Bias Gun Kit, MI- 
12986,” provides intense and control- 
lable illumination with lower beam cur- 
rent; is interchangeable with zero- 
bias gun which is standard equipment 
for “Type EMU” electron microscope. 
Scientific Instrument Section, RCA 
Engineering Products Dept., Camden, 
T 





Mention No. 1288 when filling out card. 





Optical Coatings 


New “TRANSkote” fluoride coating 
remains undamaged under more than 
twice abrasion test standards set up 
under U. S. Government Specifications. 
Process results in a film of approx. 
same thickness as conventional fluorid- 
ing and affords approx. the same light 
penetration qualities—Pancro Mirrors 
Inc., 2958 Los Feliz Blvd., Los An- 
geles 26, Calif. 

Mention No. 1289 when filling out card. 
Miniature Relay 

New “TKL” relay is available in 
contact combinations up to 4-p.dt. in 
either silver or palladium contacts. 


Contacts are rated at 1 amp. at 115 
volts a.c. or 1 amp. at 32 volts d.c. 











MODERN 


ELECTRONIC 
ENGINEERING 


GIVES 
PRECISE 


FINGERTIP 
SPEED 
CONTROL 


¢ TACHOMETER 
PROPORTIONING 


¢ TENSION OR 
POSITION CONTROL 


¢ MOTOR INTEGRATORS 
¢ BI-DIRECTIONAL 

* DYNAMIC BRAKING 

¢ SERVO CONTROL 


Sowe Tb 


products 





4 Godwin Ave Paterson, N. J 
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PRECISION 
S bao Apparatio 


-FOR YOUR “INSTRUMENTS 


W ith precision accuracy and matchless dependability our “glass- 
masters” are prepared to fabricate any specific glass apparatus 
requirement for the instrument industry. We are actively engaged in 
the manufacture of scientific glassware, and are equipped to supply 
your “tailor-made” needs swiftly, efficiently and at low cost. 


Write Now! 








_KONTES ca GLASS 












High Power, 
Lighter Weight 


PORTABLE POWER UNIT 


For high power from 
a small unit, the new 
Burgess A.M. Powe 
Units are unexcelled! 
Single cell units scarce- 
ly larger than an or- 
dinary flashlight cell 
deliver currents as 
high as 100 amperes, 
at approximately 14 
volts! 


A. M. Units are 
packed dry and acti- 





eats insti New Burgess FEATURES 

vated with water... A.M. Power Unit 1. Ball Bearing Micrometer spindle for absolute 

once activ ated they control of depth of cutter in all four ratios. 

may be efficiently discharged at tempera- 2. pono of See in tous satios due to ex- 
Ret il ° ae 4 cellent precision machining of pantograph arms. 

tures Aya low rs 60°F. and ® high hen 3. Absolute accuracy in three-dimensional dupli- 

+150°F.! Write Dept. AM for full in- cating. 

formation on standard and special types. | 4. Many attachments available to increase versa- 


tility, such as extension arm, rapid self-centering 
vise, extension post for pesenes® and copy 
| carrier, hand engraving spindle and many more. 
| 5. Copy and work right-side up and in view of op- 


B U R G E Ss Ss B ATT E RY | ee Catalog on Request 
COMPANY "7°" ‘MICO INSTRUMENT CO. 


LLINOIS | 86A Trowbridge St. Cambridge 38, Mass. 
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—MICO— 


'2&3-DIMENSIONAL | 


ENGRAVER 











noninductive. Coils can be sup; 
any operating voltage up to | 
d.c. Relay is available in herm 
sealed enclosures.—American | 
Controls, Inc., Chicago, Ill. 


Mention No. 1290 when filling o 


Gisctreinic Timer 

New “Cyclo-Flex” timer is 
tronic type, uses one tube of 
type; may be operated either as 
cycle or as repeat cycle controll: 
two adjustable intervals. Singl 





> 


vals can be varied from 0.5 to 3 se 
and repeaters from 0.5 to 3 and fron 
9 to 20 sec. Relay contacts are s-p.d-t 
rated at 3 amp., 115 volts a.c. Over- 
all dimensions in enclosed housing ar 
4x6x 9 in—G. C. Wilson & Co., 2 \ 
Passiac Ave., Chatham, N. J. 


Mention No. 1291 when filling out card, 





Coated Filters for 
Photography 


New “CT” color temperature filters 
include six bluish and six yellowis! 
| filters, to raise and lower color tem- 
perature by specified amounts. Filters 
are designed to correct for off-color il- 
lumination when taking color photo- 
graphs or films. Cemented betweer 
optically-flat glass, and low-reflectance 
coated, filters are graded in even steps 
of 10, 20, 30, 40, 50 and 60, micro- 
reciprocal degrees Kelvin (the new 
unit being used by Eastman Kodak 
and others in dealing with color tem- 
perature). Tables cover use with all 
ordinary light sources, indoors and 
out.—Photo Research Corp. 127 W 
Alameda Ave., Burbank, Calif. 


Mention No. 1292 when filling out card 


Pressure Switch 

New pressure switch may be set t 
operate on heads from 6 in. to 14 in 
and to reset on heads as low as i.5 
in. Designed for specific pressures, 
is unaffected by turbulence and me- 
chanical vibration and is furnished in 
two basic types—for fixed or variable 
levels. Unit will withstand moderate 

















' 
f 
i 
: 














is ; 
e of 
r as 
trol]; 
ingle 





607 


to 3 Sec 
and fron 
re s-p.d-t 


A.C. Ove) a 
uSInNg are 


Co., 2 N 
Out card, 


r 


e filters 
rellowish 
lor tem- 
Filters 
color j|- 
photo- 
between 
lectance 
nm steps 
micro- 
le new 
Kodak 
r tem- 
ith all 
S anda 
a UW. 


t card, 


Set t 
14 in. 
is 1.5 
es, it 
| me- 
ed in 
"lable 
erate 














A nationally prominent food manufacturer is now able to save huge amounts 
of grain formerly spoiled by excessive moisture.“ By placing Aminco-Dunmore 
Electric Hygrometer Sensing Elements in grain-storage bins, moisture in the air 
between the individual grain particles can be readily detected and controlled, 


spoilage due to fermentation prevented, and greater profits realized. 


The importance of accurate and speedy detection and control of moisture is 


being realized more and more by manufacturers of drugs—foods—cement— 


paper—glass—photographic films—gases; 


also by packagers of a wide variety 


of hygroscopic materials———and they are employing the Aminco-Dunmore Electric 
Hygrometer with phenomenal success and increased profits. 


*Cereal Chemistry, March, 1949, p. 166. 













PORTABLE 
INDICATOR 

























MOST SENSITIVE 


Detects humidity changes as small as 
plus-minus 0.15% relative humidity. 


SPEEDIEST IN RESPONSE 
sponds instantly to micro changes in 

Ew wag humidity at temperatures from 40 
to 140° F. Response is slightly slower be- 
low 40° F., whereas other types are unre- 
sponsive. 
MOST ACCURATE 

Measures accurately within plus-minus 
114% relative humidity, without periodic 
attention. 
OCCUPIES LESS SPACE 

Sensing element occupies a maximum of 
two cubic inches. 
MOST RELIABLE 

Guaranteed for one year. Will give 
many more years of satisfactory service 
when used properly. 


MOST VERSATILE 

1. Can be used to measure, indicate, re- 
cord and/or control relative humidity, also 
to drive air-operated devices. 


2. Can be used for remote control opera- 
tion, since long connecting lines may be 
employed. 


3. Since it does not add or remove mois- 
ture or heat, it can be built into hermeti- 
cally-sealed electrical components. 


4. The small size and weight of the 
sensing element enhances its adaptability. 


5. Measures mois- 
ture content of solids 
as well as of air and 
other non-corrosive Sinve 20ne 
gases. 














FOR ACCURATE | 
LOW-COST | 


- gas analysis 


EVER-TITE 


AL CONDUCTIVITY UNITS 








| 
| ONLY $750 |, 











This winter 


PLUS your sampling line 


HIGHER Combustion Efficiency | 


Indicate CO, and CO in flue gas from one 
Gow-Mac Thermal Conductivity Cell — 


Type M/K-SS $50.00 
and Type RCC $25.00 


PLUS your pyrometer galvanometer 























Exclusive makers of 
EVERTITE CELLS 


Write for Bulletin SAV-FU 


COW MAC "i: 


COMPANY 





































CONTROLLER RECORDER 








This tiny element (illustrated actual 
size) is used in conjunction with one 
or more of the instruments shown in 
circles above for obtaining various 
combinations for measuring, record- 
ing, and controlling relative humidity. 










PROMPT DELIVERY 

















‘THE PHILADELPHIA THERMOMETER CO. 


SIXTH & CAYUGA STREETS, PHILADELPHIA 40, PA. 


















Write for Bulletin 2164-H 


c¢ hea 
SILVER SPRING, MARYLAND 


“INDUSTRIAL 


THERMOMETERS 


fe every | 
PURPOSE 














Every fype of indicating 
thermometer your engineer 
needs in your industrial 
process. Available in the 
straight and various angle 
forms. 


















Let our experi- 
enced staff as- 
sist you with 
any problem 
arising in our 
field. 













\( SEND FoR our 
CATALOG NO. 110 
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AUTOMOTIVE ® 


DIESEL 





and fuel nozzle quality. 


20 BARTLETT AVENUE 


Makers of 








of modern internal combustion engines require exact knowledge of 
performance factors. Use COX INSTRUMENTS for direct measurement 


of engine vibration, fuel and air flow cylinder pressures, and carburetor 


COMMERCIAL RESEARCH LABORATORIES, INC. 


X_INSTRUMENT 


RAILROAD ® AVIATION 


Write now for Bulletin IM | 


DETROIT 3, MICHIGAN 


19]2 


Since 








MERCO 


AUTOMATIC CONTROLS 
FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 
OF PRESSURE, TEMPERATURE, 
LIQUID LEVEL ETC. 


SIMPLE TO ADJUST FOR THE 
SPECIFIED OPERATING RANGE 


MERCOID CONTROLS ARE EQUIPPED 
WITH MERCURY SWITCHES, THEREBY 
LNSURING GREATER SAFETY, BETTER 
PERFORMANCE AND LONGER CONTROL LIFE 
WRITE FOR CATALOG GOO. PLEASE 
MENTION THIS PUBLICATION 


THE MERCOID CORPORATION 
420! BELMONT AVE. CHICAGO 41, ILb 
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f THIS FEATHERWEIGHT WILL 4 








é ” THE NEW 


HEXACON 


BANTAM 


-==MODEL 30H, 
Weight—5'/, Ounces * Watts— & 
: 40 or 60 * Tip Dia —Both V4” and ¥/,” Tips : 
Furnished with Each Iron * Price— $500 
8 a 
So light its weight is hardly noticeable. Out- q 
t performs any iron of equal size. Hatchet de- 
sign makes it more comfortable and practical 
to use than a pencil iron. No transformer re- a 
E quired. Write for complete catalog. 














®HEXACON ELECTRIC CO.*. 
B ive WEST CLAY AVE., ROSELLE PARK, N. J. 2 
8 ES HE GE Be 6 GR Wi BE Gt ee EE te he ST bo 


| respectively. Filament-heating time is 
| two minutes. 





overload pressure and vacuu: 
bration is said to be stable ov: 
sands of operations. Actuating 
transmitted by diaphragm an 
sure plate to s-p. d-t. sna 
switch rated at 6 amps, 125 v. 
inductive load.—Soreng Mfg. 
9555 Eden Ave., Schiller Park, 
Mention No. 1293 when filling o: 


=o i 





Miniature Seleniun 
Rectifiers 

New line of high voltage s 

miniature rectifiers is announced 

consist of six individually test: 





matched cells connected in a half- 
circuit and rated at a maximum 
inverse voltage of 380 volts. Cu 
ratings which are available are: 
ma., 100 ma., 150 ma., 200 ma., 250 ma., 
300 ma., and 350 ma.—lInternationa 
Rectifier Corp., 6809 So. Victoria Av 
Los Angeles 43, Calif. 

1294 when filling out card 


pea} 
rent 


Mention No. 





Grid-controlled Rectifiers 


New “AGR-9950/5869” and “AGR.- 
9951 / 5870” grid-controlled mercury- 
vapor rectifier tubes have a maximun 
peak anode voltage of 13,000 and 21,000 


In a single-phase, full- 
wave rectifier the first will deliver an 
average current of 2 amp. and thé 
second, 5 amp.—Amperex Electroni: 
Corp., 25 Washington St., Brooklyn 1, 
a & 

Mention No. 1295 when filling out card 











Power Unit 


New rotary actuator can be controlled 
by inching switch, positioning rhe- 
ostat, or by an automatic temperature- 
sensitive bridge circuit. Powered by) 
a 26-volt 1.5-amp. d-c permanent-mag- 
net motor, unit has a max. torque of 





of 30! 


and a max. travel 
Cam-operated limit switches 
are accessible for adjustment of ac- 
tuator travel before and after instal- 
lation. Rigid mounting is provided | 4 


50 Ib.-in. 
degrees. 


Weight, 1! 
Rock - 


two drilled flange pads. 
0z.—Barber-Colman Company, 
ford, Jil. 


Mention No. 1296 when filling out card 






















Dies - Chucks - Patterns - Tube Bends | 
Make them faster ... and better... yalue 


with CERRO ALLOYS 




































































































a ; stry 
MZ Ou: card Reduce tool room labor or \ndu 
: . cost. Make chuck jaws for 
‘ holding irregular parts in 
lun a fraction of the time by 
ia, Sitctemaiehe  aintned: Development and Production of 
— a , ;, 
Fe Seleniy) cane Jaws mate 1 [| Thin wall tubing and ex- 
inced. Unit truded shapes are readily 
test : bent to small radii with- 
out buckling, flattening 
ie, or wrinkles where Cerro- 
bend (melting point 
158° F) is used as filler. 
Readily melts out clean- 
° ly in boiling water. 
Extrusions and tubes : 
bent with Cerrobend | Speed up production of 
eee accurate duplicate pat- 
terns for match plates 
i3 with non-shrinking Cerro- B Y E c L | P S E ™ P | Oo N E E R 
base. 
half- Vave 
m nea]. X the operation in which you are a . . ? — . 
| =. a Frente and alie. tate ad to. your We're not in the standard vacuum tube 
. rent letterhead. Literature will be for- ine "e ¢ itelv i 2 
» are: 75 dni Gukeut vhiteailes. business. But we are definitely in the 
+» 250 ma,, Duplicate of Master Pat- business of developing and manufactur- 
ernationn tern made with Cerrobase 5 , 
ate [C} Trademark ing special purpose vac- 
ora Ave., = JL Registered 
(P) uum tubes—tubes that 
out card, "Y \ are not generally avail- 
. able. During the past 
tifier, | Cerre de Pasco Copper Corporation 8 P 
. Dept. 18 . 40 Wall Street . New York 5, N. Y. three years, for example, 
d “AGR. our facilities have pro- 
mercury- Telia duced, such devices as 
naximun : 
nd 21,000 the Chronotron thermal 
' ume Is TT-1 3000 mc Temperature time delay tube, the Con- 
ise, full- Limited Noise Diode Tube. © caches? canal 
liver an vectron* vertical sensing 
and the tube, the TT-1 3000 mc temperature 
—" ; “ limited noise diode tube, counter tubes, 
lyn 1, ae 
‘ 4 Px glass enclosed 
mut card ; : spark gaps, and 
Special Selector Switches! phono pickup 
Ss ,, a 
oe aN tubes. Quantities of 
ntrolled a all these are now Y-Type Position Convectron— 
ig _— D ¢ Shai serv in g man y Vertical Sensing Tube. 
erature- cross i i i i 
red br pens of Sha phases of industry in a wide variety of 
: Selector Switch types per- da iy oa ' 
nt-mag- mit inexpensive adapta- applications. We invite your use of our 
rque of Sap 
tions for specific needs. facilities to develop and produce your 
j And back of these are requirements of special 
; many years of precision purpose vacuum tubes. 
2 switch “know how” that Y : "hy 
our inquiries concern- 
haye enabled Shallcross , h f 
engineers to meet exact- a woe a Oe 
ing specifications in hun- facilities or details of any 
dreds of widely diverse of our tubes will be given 
applications. immediate attention. 
*REG. U. S. PAT. OFF. 
Chronotron Thermal 
Time Delay Tube. 
f 30( 
‘itches 
»f ac 
nsta 
ed b Shalicross Manufacturing Co. 
14 
Te RESISTORS + INSTRUMENTS + SWITCHES + ATTENUATORS 
a Dept. 1S-129, Collingdale, Pa. 
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DILLO 


MECHANICAL 
PRESSURE 
GA\GE 


measures Up fo 


e, 
,000 Ibs. pressur 
; . yet fits in the palm 


of your hand! 


Designed to get in spots where other gauges can’t—spots 
heretofore inaccessible, and measure working loads accu- 
rately—quickly—easily. Ruggedly built, lightweight and 
compact. 


Operation is simple. Mounted on a “U" shaped pressure bar 
is a jeweled dial indicator. The instant a load is applied, 
indicator measures exact amount translated into pounds. 


Versatile, with almost unlimited applications! Use the Dillon 
Gauge for testing, operating and spring pressures, moving 
shafts and filaments, compressive loads and many others. 
Use coupon below for detailed information bulletin. 


THE DILLON PRESSURE GAUGE YOU NEED IS IN THIS LIST 





Gauge Divi- 
Model Size we. sions Dial Price 


0-100 tbs. | 3-5/8x2-7/32x1-3/4 | 1-1/4 tbs. | 2b. | 1-3/8” | $99.00 
0-250 tbs. | 4-5/16x2-7/16x2-5/16 | 2-Ibs. net | 5 ib. | 1-7/8” | 109.00 
0-500 tbs, | 4-5/16x2-7/16x2-5/16| 2-Ibs. net | 5b. | 1-7/8” | 119.00 
0-1000 tbs, | 4-5/16x2-7/16x2-5/16| 2-Ibs. net | 10 tb. | 1-7/8"] 129.00 
0-2500 Ibs. | 4-5/8x2-3/8x2-3/4 | 2-1/2 Ibs. | 25 tb. | 2-3/8” | 139.00 
0-5000 Ibs. | 4-5/8x2-3/8x2-3/4 | 2-1/2 Ibs. | 50 Ib. | 2-3/8" | 149.00 


All are handsomely finished and packed in strong wood case. 


WwW. C. DILLON & CO., INC. 
PRECISION INSTRUMENTS FOR PRECISION TESTING 
Complete catalog sent on request 


IT’S FOR Y 

FREE Teesae. STRENGTH COMPUTER thot tells in 
seconds the tension at which round or rectangular 
specimens will break. Complete information on 
Pressure Gauge sent along, too. 





























W. C. DILLON & CO., INC. 
5410-G W. Harrison St., Chicago 44, Illinois 


Please send me at once, your FREE Tensile Strength Computer and 
Complete information on the Dillon Tester 


Individual 
Firm Name 
Address_ 


2 ee 








Page 1138—J/nstruments—Vol. 


Regulation of pH 


onto following process units. There are at least 
happy incidents of the writer’s early experience 
to the development of an approximation to be des 
The derivation of an approximate guide requi: 
titative data on at least three variables which hay 
on regulation. 
(a) The chemical nature of the process as di 
the acidity characteristic. 
(b) pH load variations. 
(c) Detection lags, inclusive of process and t 
sion lags. 
The magnitude and frequency of load changes 
important bearing and, for the purpose of discus 
will assume a maximum instantaneous load chang 
percent. Process lag depends on the residence effec 
system and on its throughput rate. If this varies bhecayg 
of level changes in the retention tank or changes in through. 
put rate, the derivation will be invalidated and, for the 
purpose of discussion, we must assume constant residence 
and throughput. We will select a tank of 900 gallons cg. 
pacity and a throughput of 450 gpm. Detection lag and 
transfer lags can be measured directly or estimated from 
Fig. 45 and we will assume a value of 30 seconds for this 
effect. We will also select a caustic neutralization proces; 
using sulphuric acid reagent to control at 7.3 pH. 
Having established the conditions of our problem, it js 
necessary to determine the acidity characteristic of th 
liquor (see Figs. 4, 9, 11, ete.) using reagent contro! acid 
and plotting the data as a percentage deviation curve at 
and near the desired control point as in Fig. 77. Next, th 
effective process lag must be determined from a family 


85 


Continued from ; 





LOL. 


pH DEVIATION 

















5.0 
% UNDE RTREATMENT 


Fig. 77. Deviation characteristic of pH control process used for graphica 
determination of throttling-range adjustment. 





standard residence curves which describe the rinse-out 
characteristics of a residence system. For the sake of our 
derivation, we will refer to Fig. 78 which applies specifi- 
cally to the retention specified. 

We have assumed a load change of 30 percent normal 
and, since the system has a total detection lag of 30 seconds, 
this load change will prevail throughout that period. There- Ff 
fore, by reference to Fig. 78 we find that in 30 seconds time FF 
the concentration of caustic will have built up to 20 percent 
of the original 30 percent load change, or 6 percent. By 
reference to Fig. 77 we find that an increase of 6 percent ff 
caustic content corresponds to a pH of 8.1, or a deviation 
from the control point of 0.8 pH. We could select additional FF 
points from Fig. 78 for different time intervals and obtain 
a plot of pH deviation versus time. However, for this prob- 
lem we my select the ratio of 30 percent load increase 

















ym 
P t 1107 


least Ou 
nce ol , 
Se he x | G MA 


equi: quan 
hav earing 














as d 


ype LLL, Yi lft 
fend tliv'e 


ed by 










and t nsmis. 










nges 
liscus 
chang 


iVe an 
n, We 

















of 30 
, effect Of the 
ATES because 
eS In through. 
and, r the 
ant ri idence 
0 gallons Ca. ; 
tion lag and 
‘imated from 
onds for this 
ation proces 
pH. 











roblem, it js 
‘istic of th. 
contro] acid 
on curve at 
7. Next, th 
a family of 





D.C. (SPDT) Operate on as little as 
0.0005 watt. Vibration resistant 
(aircraft) adjustment 0.005 watt. 


A.C. (SPDT) Rectifi , : 
we S007 wan” Shaaes hype Sign Instruments, 1Ne. 
pedance ms, Opera- “f° 
tion from 0.1 V.A. “entdslivre RELAYS 
75 CEYLON STREET 


BOSTON 21, MASS. 


‘oD Write for fully 


descriptive catalog. 


POLAR Up to 4PDT, including latch- 
ing, high speed keying, and 3 
position types. 

























* DIFFERENTIAL 
COMPUTING 
POTENTIOMETER 





) NOW—add or subtract two variables in one instrument—with one 
voltage source! This compact unit does work of two potentiometers — 


pln! /) saves cost by eliminating one—has high inherent accuracy of a single 
NT _ potentiometer. 

id When one variable rotates shaft and other rotates body of this 
or graphica 


Type 748 Potentiometer, net voltage sum or difference is brought out 
through coin-silver precision slip rings in cover plate, shown above. 


rinse-out Linearity of 0.10% is guaranteed —and the high resolution, long life, 


ce of our low noise level, and low torque found in all Fairchild Precision Linear 
S Specili- [% Potentiometers can be depended upon as always. 

: Suggested applications for this new precision instrument include use 
— normal 


in servomechanisms for computing or power amplification, direct replace- 
ment of 2 single potentiometers when one is being used for compensation 
or correction purposes, etc. For details, address: Dept. N, 88-06 Van Wyck 
Boulevard, Jamaica 1, N. Y. 
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Standardize 


BROWN 


Pyrometer Supplies 


It costs no more to.use the best pyrometer supplies 
. .. the Brown name is your assurance of highest 
quality in materials, workmanship and specification. 























= EF | Zie—— th ow 
pom | Bi ——— ey 
= Base Metal Angle | Base Metal Thermocouples = 
= | Type Thermocouples r with Full Length Meral = 
= | Protecting Tubes = 
= | = 
= ' = 
= | = 
: | ——~ &£ 
= 3 ‘Ly | = 
= } j = 
= Ai: e.) } (44 | = 
= Lj | = 
= Base or Noble Metal Thermo- | y. = 
= couples with Full Length Double | Cro E— = 
= Ceramic Protecting Tubes | = 
= | Base Metal Thermocouples = 
= | with Full Length Ceramic = 
= | Protecting Tubes a 
= ——— | = 
= oo ——< «C«s 
: — : | a | 
= Noble Metal Thermocouples | = 
= with Full Length Ceramic | Molten Metal Thermocouples = 
= Protecting Tubes | = 
= S| 
: = 
= | eee | cS 
= (( — = 
= [er ern | [EE = 
= | Sulphuric Acid Pickling = 
= Portable Molten Aluminum | Tank Thermocouple at 
= Thermocouple | = 
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N addition to a variety of thermocouple assemblies 

I the Brown Line includes a wide range of thermo- 
couple elements, terminal blocks, metal and ceramic 
protecting tubes, insulators, thermocouple wire and 
extension leadwire. 
It will pay you to standardize on Brown pyrometer 
supplies. Call in your local Brown engineer, today . . . 
for a discussion of your needs, or write for Catalog 
100-2. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 


4482 Wayne Ave., Phildelphia 44, Pa. 
Offices in principal cities of the United States, Canada and throughout the world 


Ee a ee 


Honeywell TNE” CNPP 5 P : 
' FOR BETTER PROCESSING ff “BR OWN 
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LABORATORY VARIABLE SPEED MOTOR RINSE -OUT CHARACTERISTICS OF C°NTPOL TaN 
2T60: rectifier controlled, variable speed, reversi- 
ble, gear head motor, armature shaft 300 to 4000 
rpm, geared shaft 18-1 reduction, 1/50 h.p., 5 
inch pounds torque. 110-120 volts — 60 cycle. 
Ratios of 30-1; 100-1; 300-1 also available. 


EFFLUENT 
2 3 
t a 


“wy 


IN TIME 
3 


§ 








PERCENTAGE OF LOAD CHANGE EFFECTIVE aT 





i 1 j 


60 120 180 210 240 
TIME - SECONDS - 
Fig. 78. Rinse-out characteristics of pH control tank, useful in determina. 
tion of optimum throttling-range adjustments. 





to 0.8 pH change as a measure of the desired throttling 
action of the regulator, and assume that a 30 percent in- 
crease in acid feed is required to offset the load. 

If the original valve position was 50 percent open and a 
30 percent increase were required, it would throttle to a 
new position of 65 percent open to compensate the instan- 
taneous load. 30 percent of 50 percent opening corresponds 
to a 15 percent change of full valve travel, or 0.8 pH 
change. The resultant change in pH corresponds to 8.0 
percent of full scale (Recorder, range, 2.0 to 12 pH). There- 
fore, 





Rectifier and 18-1 motor $47.50 
Other ratio motors $51.00 
FOB Baltimore, Md. 


GERALD K. HELLER COMPANY 


BOX 42, BALTIMORE 23, MARYLAND 











(8 * 100) /15 = 53 percent throttling range. 

It must be borne in mind that this is not an exact deri- 
vation and is intended only as a rough guide for initial 
settings of proportional band during critical start-up 
perods. A more exact approach is more involved and is 
more useful as a design tool rather than a rapid spot check. 
Many simplifying assumptions have been made but all are 
not additive in one direction. 

First, it was assumed that the acidity characteristic is 
uniform on both sides of the control point and that a 30 
percent load change requires a 30 percent change in reagent 
feed. Actually, the increased reagent requirements depend 
upon reagent strength but the exact percentage demand 
can be interpreted from the acidity characteristic. How- 
ever, to apply this data, an exact knowledge of valve flow 
characteristics is required and this is not easy to obtain in 
the field except by reference to experimental tables. 
Furthermore, if the acidity characteristic is not uniform 
on both sides of the control point, the derivation should be 
based on that portion exhibiting the lowest buffer index. 

Assumptions were also made regarding the relationship 
of detection lag and residence rinse-out. Actually, the re- 
corder will not see the total change represented at the 
effluent in the detection lag period and there will always 
exist an “out-of-phase” relationship so long as the resi- 
dence change and electrode detection lags are additive. 





PYRHELIOMETER 


For the Measurement of 
SOLAR RADIATION 





Eppley Pyrheliometers are used for solar radiation measure- 
ments at twenty-eight out of twenty-nine weather stations in 
the continental United States, Mexico, Canada and Alaska. 
Ten of these stations are under the direction of the United 
States Weather Bureau. 

The Eppley Pyrheliometer was adopted as standard equip- 
ment by the Weather Bureau after considerable experimenta- 
tion. It was found to be the best instrument so far tested by 
the Bureau. 

Used in conjunction with a suitable recorder, the Eppley 
Pyrheliometer will provide an accurate and reliable record of 
total solar and sky radiation on a horizontal surface. 

Bulletin No. 2 on Request 


THE EPPLEY LABORATORY, INC. 
Scientific Instruments 
Newport, Rhode isiand, 
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This can be minimized by use of submersible electrodes, 
but it is more effectively compensated by superimposed 
derivative action in the regulator. 

The writer has applied this guide to a number of con- 
trol installations without mishap or serious cycling result- 
ing from improper regulator adjustments. It is normally 
preferred to start-up a pH controller with low regulator 
sensitivity (wide proportional band) and, once accustomed 
to this practice, one may be inclined to lack faith jn an 
initially high sensitivity setting. As a matter of exper'- 


ence, the writer has found that final adjustments were, 


for the most part, set at a higher throttling range than 
indicated by the rough guide although many required gppo- 
site adjustment. Estimated adjustments have shown least 
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“TROUBLE FREE” eW Portable Field 
Manometer 


A SERIGCE) Bae 


and DIAL THERMOMETERS 


Constant Temperature Regulation for 


« HOT WATER TANKS * PASTEURIZERS * PRE-HEATERS 
¢ STORAGE ROOMS °* VATS * PLATING TANKS 




































































. * COOKERS * FEED WATER HEATERS * WATER JACKETS | For Checking Calibration of 
Cut your processing costs to a new low with the Trerice Self-Operating Gas Orifice Meters 
; Regulator. This dependable, experience-proven ‘ < 
Pn regulator provides trouble-free control . . . | in the Field. se 
eliminates over-heating! Saves you steam, fuel | on 7 ; 
and labor while affording improved "quality | Filling a long-felt need, this unit 
control” over your product. Your low, initial off rs man advanta es. 
investment in the Trerice Self-Operating Regu- —_ y g 
a lator and its companion piece, the Trerice Dial All stainless steel with precision 
10 240 Thermometer, will be repaid many times over 











during their first year of service. bore tubing. Sliding magnifier 


in determine. WRITE DEPT. A-15 FOR BULLETINS 500 AND 1000 | for readings down to 0.2” of 
water — and mirror that avoids 


ee COnmetnatse 
thrott] ing {frocemonerens | % 5) (3 > H & © parallax in reading. 
ce i pe ox tncraven | | 


er In- oy ! . . . 

Cent in ’ THEROMETERS TTNERANO METERS CRONE GAUCES } Scale 1S graduated in inches of 
ben and a H. O. TRERICE CO. since 1923 water pressure, using mercury 
ottle to a | calibrated dry. Range is 0-110 

1420 W. Lafayette Blvd. ¢ Detroit 16, Michigan | of water. Valve at instrument 











1e instan- —& IN CANADA: 170 Ferry Stroet # Windsor, Ontario Tag Seckig 

rresponds : Branch Offices in Atlanta * Chicago ¢ Cleveland « Flint « Grand Rapids well and fitting at top of indicat- 

r Q. } } Indianapolis * Kalamazoo e« K City e¢ Los Angel e Milwauk i 

* 8 pH § eee.” Sees Ger S. inn faasin fwaee ing tube prevent loss of mercury 

“4 = 8.0 \ | when manometer is transported. 
° 1ere- a 


Provided with bubble level and 
e. universal ball and socket type 
‘act deri- | clamp which permits mounting 


oh muitial | tometer piping — upto ly" size. 
i : 7. | Complete assembly — including 
ot h - | mercury and length of rubber 
ot check. , ‘ : 

t all are tubing — is housed in metal 





| case 5” wide, 3”’ high, and 












































ristic is | 14” long — total weight 
nat a 30 FLANGED BAR STOCK | 7% pounds. ‘ 
reagent 
J “ 1 is- 
oe T-150 — 3/8" bore for #14 Gauge Thermocouples. pret i ipods 
anc ss 
ohne T-151—13/64" bore for #20 Gauge Thermocouples. | Precision-built throughout 
Ive flow | — typical of all Meriam 
btain in Well and flange same material unless PR cat ey Ask for 
tables. otherwise specified. Sizes: 6”, 8”, 10”, 12”, | Catalog Sheet B2862. 
uniform 15”, 18" and 24”—immersion length. 
ee - Special orders up to 60” (T-150 only). | Handy Portable Field 
3 ex. Manometer weighs 
a ; Flange: Specify type, size and pressure | stadia rics 
ak the rating. Wall thickness: 0.250” (T-150); 
always F 0.242" (T-151). 
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dditive. ' ¥ * ~ 
‘trodes, ff 
mposed 3 | TRINITY manufactures all types of metal THE MERIAM INSTRUMENT CO. 
‘ -vaceieed for ~ primary ame 10958 MADISON AVENUE e CLEVELAND 2, OHIO 
: : Type 1-150 Seri elements of ail types of temperature indicat- ‘ : 
of con- Ff ae ! eres tap, ecerding end controling instruments WESTERN DIVISION: 4760 E. OLYMPIC BLVD., LOS ANGELES 22, CALIF. 
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divergence from actual setting when buffer index of the 
process is relatively low, sigma=1.0 or below. 

It must be borne in mind that the combined effects of 
low residence and large detection lags of a process have 
unstabilizing action on a proportional regulator; and that 
adjustments made for one load value may not be valid for 
another, particularly if buffer index is high. If the detec- 
tion lag is excessive or a distance-velocity component is 
added to the controller circuit which does not exist in the 
process (e.g., electrodes located at a remote distance) the 
reaction rates of process and regulator will not be in con- 
cordance at all pH loads. 

This deficiency of a proportional regulator has been over- 
come to a large degree by derivative regulators which op- 
erate in a manner to arrest the residence effect and prevent 
concentration in the system from building up to the value 
it normally would have in the time representative of detec 
tion lag of the regulator. 

Derivative regulators have, in many cases, been a bless- 
ing to the control engineer, especially in connection with 
pH and other similar concentration control problems having 
high reaction rates in a system of slow transfer (high de- 
tection lag). They permit more beneficial use of residence 
than is possible with proportional regulators. They control 
the residence, whereas the reverse is usually true with a 
proportional regulator. 

Residence is an extremely valuable tool to reduce rate 
changes in a process but, unless controlled, it may intro- 
duce an unstabilizing action by virtue of its exponential 
relationship between time and concentration: The rate of 
change of residence varies with time. 

A proportional regulator has little effective control over 
the residence and it allows the effluent concentration to 
fluctuate over a broader range of the residence character- 
istic than does the derivative regulator. The derivative 
regulator is more effective in arresting effluent concentra- 
tion changes since it tends to restore inventory of the resi- 
dence to fixed concentration in shorter time, thus preventing 
serious changes in rate-response of the process. It accom- 
plishes this by measuring rate change at the electrodes and 
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adding reagent at a sufficient rate to arrest the o1 
changes stored in the residence. The derivative 1 
has been applied very effectively as a pH contr 
processes having delayed residence reaction, but it n 
applied with caution to non-reversible reactions and 
which are subject to “burning” or localized overtre: 

In closing this section, the importance of cascade 
lators in pH control cannot be overstressed. The « 
teristics of the pH variable are non-linear; and 1 
sponse is usually far beyond the reaction rate of « 
tional regulators. Turn-down requirements, in te) 
equivalents of reacting chemicals, are very high con 
to the more simple process control quantities, and th 
tations of unit regulators in this respect impose a li 
condition on the behavior of a given process. If 1 
is diluted to obtain more stabilized control action, on 
do so at a sacrifice of control rangeability. An in 
in reagent concentration for added rangeability resu 
an increase of process rate response and greater dive 
in rate behavior of process and regulator. If the reg 
is limited in reaction rate, the limitation of turn-dow: 
only be compensated by adding inertia to the process | 
tard its reaction rate as required by the limiting regu 

A single regulator cannot compensate for the effect 
all conditions involved in many processes which effect 
change in pH, at the rate at which changes occur. It is : 
advantageous, therefore, to analyze the proeess in terms 
of all variables which may cause a change in pH, and apply 
a system of cascaded regulators in such a way that on 
unit regulator must compensate for possible variations in 
only one condition. For example, if throughput rate and 
acidity load are both subject to change, the flow should 
be measured and ratioed with reagent flow; and, likewise, 
cascaded with a pH controller which compensates for varia- 
tions in pH load. Furthermore, if pH load is greater than 
the limitations of a single regulator, the problem may call 
for a division of the load between two pH regulators, on 
of which acts as a “pre-act”’ controller for the second. 01 
the process should be designed to incorporate multi-stag: 
residence control with flow-ratio and pH reset on the first 
stage, and unit pH regulation on the second stage. 

If reagent strength is subject to variations, this is a most 
serious limitation to good regulation; and, if such varia- 
tions must be accepted, it may be advisable to cascade the 
pH controller with another regulator which compensates, 
in some way, for such variations. Variations in liquid 
level of the control tank may affect control and should be 
compensated by cascading. 

Other examples might be given of many conditions which 
contribute to load changes, but the important thing to bea: 
in mind is that each condition contributes additively and 
should be compensated independently. A pH process is 
extremely more rapid in response to a control signal than 
a corresponding temperature process and its response is 
non-linear. It is quite impractical to build a single regu- 
lator whose reaction rate and performance characteristics 
are equal to the theoretical requirements of many processes, 
and one must accept this condition as a limitation to the 
application of available industrial equipment. 

To be continued 
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SPECTROSCOPY CONFERENCE 

The Pittsburgh Conference on Analytical Chemistry and Appli 
Spectroscopy will be held: at the William Penn Hotel, Pittsburgh, Pem 
sylvania on February 15, 16 and 17, 1950. 

The Conference is being jointly sponsored by the Analytical Divis 
of the Pittsburgh Section of the ACS and the Spectrographic Societ 
Pittsburgh. 
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SOCIETY FOR APPLIED SPECTROSCOPY 
The January meeting of the Society for Applied Spectroscopy will b 
held on Tuesday, January 10, at 6:00 p.m. Informal Dinner, Tos: 
118 Fulton St., New York City. No Reservation necessary. Meeting 4 
8. p.m., at Socony-Vacuum Training Center, 63 Park Row, New Y: 
Speaker, Dr. Daniel Norman, New Ergland Spectrochemical Lab: 
tories. Subject, Spectrographic Analysis of Molecular Fragments, Tec! 
cal Chairman, Robert Taylor, Atlantic Refining Co. 
—RopGer W. LoorBouRow 
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Vol. 5 


St. Louis Show 
On Sound Film 


ISA members will soon be able to 
sit comfortably with their friends at 
one of their regular Section Meetings 
and have the wonders of color photog- 
raphy bring the St. Louis Exhibit to 
them. Some fifty exhibits have been 
permanently recorded on film, and the 
fifty exhibitors have carefully prepared 
accompanying sound scripts to intro- 
duce the outstanding instruments on 
display in their booths. 

The films provide the opportunity 
for those members who were unable 
to attend the show (and for those who 
did go, but did not see all they wished 
to) to tour the exhibit and hear di- 
rectly from the exhibitor. 

35 mm color slides have been grouped 
into three groups of slides, each group 
with its accompanying sound tape re- 
cording to run for 30 minutes. 

Film No. 1 includes: Aircraft Ma- 
rine Products, Inc.; Automatic ‘Elec- 
tric Sales Corp.; Barton Instrument 
Co.; Bristol Co.; Buffalo Meter Co.; 
Century Geophysical Corp.; Climax 
Engineering Co., Controls Division; 
Consolidated Engineering Corp.; R. W. 
Cramer Co.; Davis Emergency Equip- 
ment Co.; Engineers Specialties Divi- 
sion, Universal Engraving & Color- 
plate Co., Inc.; Claud S. Gordon Co.; 
Gormac Products, Inc.; Gow-Mac In- 
strument Co.; Hammel Dahl Co.; Heli- 
coid Gage Div.; American Chain and 
Cable Co.; Instruments Publishing Co.; 
and Leslie Co. 

Film No. 2 includes: Leeds and Nor- 
thrup Co.; Magnetrol, Inc.; Manning, 
Maxwell and Moore, Inc.; McAlear 
Manufacturing Co.; Milton Roy Co.; 
Mine Safety Appliances Co.; Penn 
Industrial Instruments Corp.; Photo- 
switch, Inc.; Precision Thermometer 
and Instrument Co.; Precision Tube 
Co.; J. F. Pritchard and Co.; Pyrometer 
Instrument Co.; Specialty Battery Co.; 
Standard Electric Time Co.; Taylor 
Instrument Co.; Vapor Recovery Sys- 
tems Co.; W. M. Welch Scientific Co.; 
Wheelco Instruments Co.; and Yarnall 
Waring Co. 

Film No. 3 includes: American Meter 
Co.; Annin Co.; Bailey Meter Co.; 
Arnold 0. Beckman, Inc.; Brooks Ro- 
tameter Co.; General Electric Co.; 
Heiland Research Corp.; Illinois Test- 
ing Laboratories, Inc.; Nash Engineer- 
ing Corp.; North American Phillips 
Co.; Panellit, Inc.; and Trinity Equip- 
ment Corp. 

Film No. 3 is still in the assembly 
stage, but completion is expected by 
January 1. 

Three complete tours are available 
n loan from the National Office. Sec- 
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tion Secretaries may borrow the films 
by writing to the National Office and 
requesting a film loan form. The sound 
slides are also available to all Sections 
of the cooperating Societies. 

The complete tour will require a 
showing time of one and one-half hours. 
It is suggested that Sections schedule 
one film per meeting night, the entire 
tour to run three meeting nights. 


NCIA Affliates with ISA 


The Northern California Instrument 
Association formally became the North- 
ern California Section of the Instru- 
ment Society of America on November 
21. Dr. A. O. Beckman, National Vice- 
President of the ISA, presented the 
Section charter to Mr. C. S. Beard of 


Bechtel Corporation, President of 
NCIA. 
A panel discussion “Fractionation 


Column Control,’ with J. O. Shenk, 
Bechtel Corporation, as moderator, 
followed the charter presentation. Hugh 
Rodman, Sales Representative, Jerome 
Kohl of Tracer Laboratories, C. L. 
Hughes of California Research Cor- 
poration, Dr. Ott Smith of the Uni- 
versity of California, and G. B. Zimmer- 
man of Bechtel Corporation were mem- 
bers of the panel. 

In addition to Mr. Beard, the officers 
and board members include Keith Drag- 
er, Standard Oil Company of Califor- 
nia, Vice-President; M. A. Dimmick, 
Mare Island Navy Yard, Secretary- 
Treasurer; D. J. Pompeo, Shell Devel- 
opment Company, Past President; P. A. 
Gibbon, Shell Development Company, 
Program Chairman; Marshall Caley, 
United Air Lines, Membership Chair- 
man; B. S. Truett, American Meter 
Company, Education Chairman; W. C. 
Marion, Alameda Naval Air Station, 
Constitution and By-Laws Chairman; 
and G. T. Bowman, Rockwell Manufac- 
turing Company, Publicity Chairman. 


ISA Lapel Buttons and 
Tie Chains 


Lapel buttons for members of the 
Instrument Society of America may 
be obtained from National Office, 921 
Ridge Avenue, Pittsburgh 12, Pa. 

The gold-filled buttons, attractively 
designed in the shape of the official ISA 
emblem, are inlaid with white enamel 
and are approximately one-half inch 
high. The price is $1.50 each. 

A tie-clasp and chain with an ISA 
emblem on a key is also available. The 
emblem is identical to that on the lapel 
button. The clasp, gold-filled, is priced 
at $5.00. 





No. 12 


New York Section Holds 
Midwinter Meeting 


“Modern Temperature Instruments 
and Measurements” will be the theme 
of the New York Section’s third spe- 
cial midwinter meeting scheduled for 
January 27 and 28 at the Hotel Statler 
in New York City. 

Two technical sessions will be held 
Friday, January 27, followed by a 
dinner in the evening. Chairman of the 
afternoon session will be ISA _ past 
President, Professor Carl F. Kayan, 
Department of Mechanical Engineer- 
ing, Columbia University. The Friday 
program follows: 

8:45 A.M.—Registration. 


9:30 A.M.—Technical Session: ‘“Temperature 


Measurement by Gas Flow Methods,” 
W. A. Wildhack, National Bureau of 
Standards. “‘Theory and Utilization of 
Bimetallic Temperature Elements,” 
E. R. Kebbon, Weston Electric In- 
strument Corp. “Action of Air Oper- 
ated Controllers,””’ O. C, Fairchild, Con- 
sultant. 

12:30 P.M.—Adjournment for Lunch 

2:00 P.M.—Technical Session: “High Tem- 
perature Pyrometry,” J. Ward Percy, 


“Special Problems of High 
Measurement,” 
‘Elec 


U. S. Steel. 
Temperature Gas 


(Speaker to be announced ) 


tronic Bridge Circuits for Temperature 
Measurement,” F. L. Maltby, Bristol 
Company. 
8:00 P.M.—Dinner. 
Two technical sessions will be held 
on Saturday. A. K. Joecks will be 
chairman of the program which will 


deal with maintenance of industrial and 
scientific temperature instruments, in- 
cluding the service, test, repair and re- 
calibration of temperature instruments. 
Descriptions and demonstrations will 
be conducted. Saturday registration 
and session times are the same as on 
Friday. 

Hotel accommodations may be 
tained at the Hotel Statler. Members 
of other ISA Sections are especially 
welcome. Correspondence should be 
directed to the New York Section Sec- 
retary, Norman J. Cherry, Box 608, 
Merrick, L. I., New York. 


SR OI ERLE A EERE 8 ERIC IE 
Obituary 


It is with regret that we announce 
the death of Thomas M. Hunt who 
passed away suddenly on Thursday 
morning October 13th. Mr. Hunt was a 
charter member of the South Texas 
Section, had served as vice president 
one term, and was an active participant 
in Section activities. 


ob- 
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HIS paper is being presented to 
describe an established training 
course and qualifications for in- 
strument men in the hope that it may 
assist the development of adequate 
training courses for the Instrument em- 
ployee in industry. 
Employees selected 


for instrument 


work are invariably natural mechanics 
and have an aptitude for working on 
more or less intricate mechanisms. In- 
dustrial instruments offer a broad field 
for these aptitudes. The training of 
these men in industrial instruments has 
been met by establishing a within-plant 


Instrument Personnel Training Program 
In A Modern Chemical Plant 


By ROLLIN H. BRIGGS 


tests and who are favorably considered 
by the Employment Department are in- 
terviewed by the Instrument Depart- 
ment Supervisor and Instrument Engi- 
neer. Selection of the Instrument Help- 
er is made by comparing the merits of 
all the applicants. About 10% of those 
applying for Instrument jobs are em- 
ployed as Instrument Helpers. 

During the first twelve months of 
employment an Instrument Helper may 
be assigned work in the instrument 
parts division, pressure gauge repair, 
general shop repair, or field work as 
a helper to Journeymen Instrument 


plete panel jobs, checking and no 
the instruments in operation. 

During the second six months the 
first year of employment an | 
ment Helper is given a review se 
consisting of two-one and one ha! r 
class periods a week, on company ( 
covering the following subjects: ac 
tions and decimals, algebraic equa’ |); 
powers and roots, ratio and propor’ io; 
geometry of the right triangle, 0. 
nometry of the right triangle; phy sic 
of heat, Centigrade, Fahrenheit ani ab. 
solute temperature; vacuum, absolute 
and gauge pressure; hydraulics of 





Fig. 1. 
ghting, ventilation and work space is essential. 
training program described in the fol- 
lowing sections. Many companies are 
desirous of establishing training pro- 


grams for their instrument men; to 

this end The Instrument Society of 

America hopes to be of assistance. 
There are six classifications of In- 


strument men in our organization. In 
order of increasing responsibility, these 
classifications are: (1) Instrument 
Helper; (2) Senior Instrument Helper, 
Class I; (3) Senior Instrument Helper, 
Class II; (4) Senior Instrument Help- 
er, Class III; (5) Journeyman Instru- 
ment Man; Journeyman pH Man; Jour- 
neyman Watchmaker; Instrument Cali- 
brationist; and (6) Instrument Tech- 
nician. 

To be considered for the starting po- 
sition as an Instrument Helper, an ap- 
plicant must possess the following 
qualifications: Be a high school grad- 
uate or have equivalent education, be 
in good physical health and have a con- 
genial personality and natural ability 
for instrument work. An applicant must 
also pass an aptitude test with a grade 
of 75% or better. The aptitude test con- 
sists of problems in electricity, scales 
and meter reading, drawing and sketch- 
ing, arithmetic, algebra, geometry, me- 
chanics and science. An Otis test is 
also given as a secondary check and a 
test of the applicant’s general knowl- 
edge and I.Q. Applicants who receive a 
satisfactory grade on these aptitude 


*Presented at the Fourth Annual Conference 


of the Instrument Society of America, Sept 
12-16, 1949, St. Louis, Mo, 
tInstrument Department Supervisor, Dow 


Chemical Company, Midland, Mich. 
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Instrument shop showing instrument office in the right back- 
ee and the instrument parts room in the left background. Adequate 
1 


training. 


men or Instrument Technicians or as di- 
rected. 

During this period the Instrument 
Helper works and receives instructions 
in the various shop jobs, with the shop 
Journeyman Instfument Man repairing 
all types of meters and controllers. He 
works with the Instrument Calibration 
Man repairing voltmeters, ammeters, 
watthour meters, pyrometers and po- 
tentiometers. He also works with the 
Watchmaker on the repair of watches, 
clocks, timers, balances and engraving 
machine operation. 

The Instrument Helper’s field train- 
ing consists of a period with the In- 
strument Technician, assisting in in- 
stalling single instruments, or com- 





Fig. 3. 
the calibration of a thermocouple using an ice 
bath for the reference junction. 


Laboratory experiment demonstrating 


Fig. 2. Instrument Helpers and Senior Instrument Helpers assist in the 
installation and maintenance of instrument panels as part of their regular 


liquid flow; Ohm’s law, Kirchhoff’s laws, 
series and parallel resistances. 

During this review course the In- 
strument Helper is expected to spend 
the necessary study time at home to 
complete his assignments. Every two 
weeks a periodic test is given covering 
the work during that period and at the 
completion of a six months period the 
trainee is required to pass a written 
final examination on the work covered 
during the course. The Instrument 
Helper must also have the following 
qualifications: Must be punctual, must 
be a good, neat, careful and safe work- 
er, must show initiative, must dem»n- 
strate his ability to learn and must be 
responsive to orders. He must have me- 
chanical ability, must know the use and 
care of tools as used in the department, 
must know the importance of precision 
as applied to instruments, must under- 
stand simple electrical circuits and fun- 
damentals of electricity. He must be able 
to identify, make, and weld thermocou- 
ples, must be able to work in the in- 
strument shop or as helper to the Jour- 
neyman Instrument men or Instrument 
Technicians, or as directed. An Instru- 
ment Helper must also be able to 
change charts and ink recorders and be 
able to calibrate pressure gauges either 
by comparison to a secondary standard 
or by dead weight tester. 


A rigid schedule is kept on all In 
strument Helpers in order to be sure 
each employee has the same opportunity 
to work at each of the jobs available to 
complete his training. 

If at the end of the Instrument Help 
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er period of twelve months an Instru- 
ment Helper has passed the practical 
and written examinations on the above 
review course, and if he has satisfactor- 
ily demonstrated that he has the above 
fieations, if he has been classified 
as an Instrument Helper for twelve 
months, if he has worked at least 
ninety-five per cent of the working hours 
during this period, excluding vacations, 
he is eligible to be promoted to the 
Senior Helper I classification. 


If an Instrument Helper has not sat- 
jsfactorily demonstrated that he has the 
yalifications as stated above, he is 
given a period not to exceed thirty days 
in which to locate another job. At the 
end of this thirty day period he is re- 
leased to the Employment Department. 


After an employee has satisfactorily 
fulfilled all the requirements of In- 
strument Helper as outlined, he is ad- 
vanced to Senior Instrument Helper, 
Class I. During this six months period 
the employee is given a five week train- 
ing course consisting of fifteen les- 
sons in “Problems in Blue Print Read- 
ing.” This course is designed to effec- 
tively teach blue print reading without 
passing through the intermediate stage 
of drawing. The course consists of 
three-view drawings of more or less 
familiar machine parts and usually six 

estions pertaining to each drawing. 
These consist of filling in the missing 
dimensions, identifying lines and sur- 
faces on all three views, etc. Space is 
also provided for the student to make a 
free hand sketch of the object under 
study, including changes as instructed. 
Thirty-three problems are worked in 
the text which consists of a little more 
than two problems per class period to 
complete the course. 

Standard symbols as adopted by our 
Engineering Department are also cov- 
ered so that the student is familiar 
with the conventional techniques for 
the exchange of ideas. The student is 
graded 40% on the problems and ques- 
tions, 40% on accuracy of sketching and 
20% on neatness of the work. 


The next course constitutes the be- 
ginning of the formal training in in- 
dustrial instruments and consists of 
three- one and one half hour classes 
per week for twenty-one weeks cover- 
ing the following subjects: Standards 
of measurements, pressure and vacuum 
gauges, indicating and recording bulb 
type thermometers, and thermoelectric 
pyrometry. This is supplemented by 
frequent laboratory experiments dem- 
onstrating the principle of each type 
of instrument. Periodic tests are given 
during the course and a written final 
examination is given at the end of the 
course and must be passed before the 
employee can qualify for further pro- 
motion. The following qualifications 
must also be exhibited: ability to read 
simple blue prints, ability to order ma- 
terials from stock, knowledge of the use 
and care of simple test equipment, 
knowledge of names of equipment and 
materials commonly associated with in- 
struments and controls, ability to 
identify thermocouples and thermocou- 
ple lead wire, ability to change charts, 
ink, clean and oil recording instruments, 
and the ability to provide routine 
maintenance for indicating and record- 
ing pressure type thermometers, indi- 
cating and recording pressure gauges, 
simple pressure controllers and orifice 
lowmeters. 


Upon passage of the written exam- 
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Fig. 4. Form used for grading Instrument Helpers and Senior Instru- 
ment Helpers on their practical work. (Front of form above, back below) 


ination on the class work and a favor- 
able exhibition of the above qualities, 
the employee is promoted to Senior 
Instrument Helper, Class II. 

The training course continues for the 
second twenty-six weeks period for em- 
ployees promoted to the Senior Instru- 
ment Helper Class II classification, cov- 
ering the following subjects: high 
temperature pyrometry, including py- 
rometers, potentiometers, resistance 
thermometers, optical and radiation py- 
rometers, also differential pressure type 
flow meters, volumetric type flowmeters, 
liquid level, and telemetering. 

During this period the employee must 


exhibit the following qualifications: 
ability to read blue prints and follow 
simple wiring diagrams, ability to 
change charts, ink, clean, oil and make 
minor adjustments to recording instru- 
ments, ability to do routine maintenance 
on indicating, recording and controlling 
pressure type thermometers, resistance 
thermometers, millivoltmeter type py- 
rometers, thermocouple potentiometer 
pyrometers, optical and radiation py- 
rometers, orifice type flowmeters, rota- 
meters, electrical meters, vacuum tube 
circuits, and liquid level controllers. 
Providing a written examination is 
passed and the above qualifications are 
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Fig. 5. A class of Senior Instrument Helpers discussing the principles 


of automatic control mechanisms. 


met, the employee is promoted to the 
next classification of Senior Instrument 
Helper, Class ITI. 

Employees promoted to Senior In- 
strument Helper, Class III continue 
their formal training for a third twenty- 
six weeks period, covering the subjects 
of automatic control theory, automatic 
control mechanisms and miscellaneous 
instruments such as gas analyzers, pH 
recorders, electrical conductivity meas- 
urements, humidity and specific gravity 
recorders. 

The employee must then pass a writ- 
ten examination on these subjects and 
he must also meet the following quali- 
fications: Be familiar with the National 
Electrical Code for Fire Underwriters 
as applied to instrument work, be fa- 
miliar with the Engineering Depart- 
ment electrical standards and piping 
standards, be able to use an Instru- 
ment Helper and to give him proper 
instructions for the purpose of training, 
be able to change charts, ink, clean, oil, 
adjust and make minor replacement of 
parts and do other minor maintenance 
on recorders, and be acquainted with 
other plant service departments and lab- 
oratory facilities. 

After passing a written examination 
on the class training and meeting these 
qualifications, the employee is eligible 
to become a Journeyman Instrument 
Man. He is, however, placed in a “pool” 
and promoted to Journeyman Instru- 
ment Man when there is need for a 
man of these qualifications. 

During the Instrument Helper and 
Senior Instrument Helper training 
periods the employee is trained to do 
work in all the jobs which he is expect- 
ed to do. This includes the overhauling, 
repair, and lineup procedures on all types 
of instruments and controllers. This 
training is done with each individual 
man at scheduled intervals. Manufactur- 
er’s instruction sheets are followed by 
the student to learn the correct proced- 
ure for instrument maintenance. The 
Instrument Engineer instructs the em- 
ployee in this work. 

The formal education program ends 
with the Senior Instrument Helper III 
period. The following grading system 
is used: Notebooks 10%, periodic tests 
25% and final examinations 65%. 

Once each month the employee is 
graded on his personal accomplish- 
ments on a rating sheet. This rating 
sheet consists of nine numerically 


Page 1148—IJnstruments—Vol, 22 


ard slides are shown. 


weighted boxes, three each for above 
average, average and below average ac- 
complishments. The foliowing items are 
rated: 1. A satisfactory days work. 2. 
Ability to perform jobs assigned. 3. 
Judgment. 4. Dependability. 5. Cooper- 
ation and attitude. 6. Initiative and job 
interest. 7. Cleanliness. 8. Safety. 9. 
Direction of others. 10. Planning for 
material, transportation, job layout and 
work of men. Items 9 and 10 are rated 
only when they apply. 

The advance to Journeyman Instru- 
ment Man or Instrument Technician is 
a matter of time and experience. The 
qualifications for each classification are 
detailed in our shop agreements. These 
will not be discussed here but can be 
noted elsewhere.* 

The employee is furnished all text 
books supplemented by manufacturer’s 
literature and a bound set of 1000 ques- 
tions used in conjunction to the text 
on industrial instruments. Each stu- 
dent is required to answer these ques- 
tions in a notebook which is considered 
a part of the training course. 

The preparation of the notebook is 
intended to accomplish the following 
purposes: 1. To assist the student in 
learning and retaining the knowledge 
contained in the text. 2. To serve as a 
valuable reference source for the stu- 
dent. 3. To give the student training in 
learning to express himself in describ- 
ing the operation of the equipment with 
which he works. 4. To instill in the 
student a greater interest in the instru- 
ment trade. 5. To serve as a source of 
questions for examinations. 6. To serve 
as an excellent review for the student 
to prepare himself for the examina- 
tions. 

The questions in the pamphlet are 
numbered, the first number denotes the 
question number and the second num- 
ber refers to the page in the text where 
the answer to that particular question 
will be found. For example. 

42.—30 Name several factors effect- 
ing the accuracy of a Bourdon tube 
pressure gauge? 

43.—30 How are the adjustments of 
Bourdon tube linkages made? 

275.—128 What is meant by “null” or 
“balance” type potentiometers ? 

276.—128 Name four advantages of 
a potentiometer type pyrometer? 

This numbering system serves as a 
ready reference for the student and in- 
structor. 
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Fig. 6. Visual aids are used in conjunction with training cou: 
jectors for 16 mm. sound film, vocal 


Ims, 2” x 2” color slides a 


The training courses were origin: 
taught by the Instrument Superviso; 
however, in recent years the Edu 
al Department has been able to tak, 
over the review course for Instrument 
Helpers, and the blueprint and indus 
trial instruments courses for Senior ]; 
strument Helpers. The repair and line 
up procedures are taught the Senio; 
Instrument Helpers, individually, by 
our Instrument Engineer and Instru 
ment Foremen. 

The instructors are graduate Indus 
trial Engineers, majoring in industria 
education, who have received specia 
training in the _ instrument 
and instrument manufacturer’s training 
schools. They have their own office, files 
and stenographic assistance. Class 
rooms are provided with ample tables 
chairs, and blackboards for the class 
use. Laboratory tables and apparatus 
are also provided in the Instrument 
Shop for use in experiments and spe- 
cial training. 

Visual aids, such as 16 mm. sound 
projectors, film slide, standard and 2 x2 
projectors are available for the class 
use. Photographic facilities for making 
our own film slides and cutting records 
are available for making up special 
training films for use in the classes. 

A reference library is maintained ir 
the Instrument Department consisting 
of text books, hand books, catalogs, in- 
struction books, wiring diagrams, etc., 
for the use by the instrument personnel. 
This supplements the main compan) 
library which contains a large volume 
of general technical literature. 


While the instrument training course 
as described here has its shortcomings, 
it is presented as a program which has 
proved sound and workable. We are, 
however, open to practical suggestions 
for future improvement. It is hoped that 
it may assist, in a small way, to crystal- 
ize the proposed training course to be 
set-up by the Instrument Society of 
America committees for training in- 
strument personnel in industry. 
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HIS paper emphasizes the use and 
T empication of fixed gages, with 

Z consideration being given to the de- 
, of commonly-employed types, both 
andard and special, as follows: pre- 

gage blocks; plain cylindrical, 
jinear, and width gages, (plug gages, 
ring gages, snap gages, length gages) ; 
thread gages (plug gages, ring gages, 
snap gages); special gages (taper 

, spline gages, contour gages, 
Ce pin gages, functional gages). 

In discussing each of these gages, 
attention is focused on the respective 
qualities and relative merits of the 
materials available, such as hardened 
tool steel, alloy steel, chrome-plated 
steel, stellite, tungsten carbide, beron 
carbide, and synthetic sapphire. Certain 
design features created to permit 

ter speed of use and ease of han- 
dling, such as pilots, dirt grooves, pro- 
gressive gage construction, and rever- 
sible characteristics also fall within the 
scope of the paper. 

A thorough consideration of the 
various elements of fixed gage use 
should lead naturally to a clear under- 
standing of what constitutes the opti- 
mum selection of gaging means in any 
particular case. 

It is appropriate that a dissertation 
on the subject of fixed gages should 
begin with a consideration of precision 
gage blocks, for they are, for all prac- 
tical purposes, the basic fixed gage, 
without which much of the tremendous 
industrial progress of the last half- 
century would have been impossible. 
These blocks, invented and developed 
by the late Carl Edward Johannson of 
Eskilstuna, Sweden, provided an accu- 
rate and reasonable method of obtain- 
ing fine measurements and made possi- 
ble the widespread adoption of mass- 
produced inter-changeable parts for in- 
tricate machinery and equipment. 

The gage block, as I am sure all 
of you know, is a square or rectangular 
block of alloy steel, with optically flat 
and parallel surfaces on either end 
with the dimension between them held 
within extremely close limits, the tole- 
rance being as low as two microinches 
per inch of length on the finest blocks. 
They are produced in sizes ranging 
from 50/1000 of an inch to as much as 
20 inches and may be combined by 
wringing the flat surfaces together 
to give whatever dimension is desired. 
It is possible, for example to obtain 
120,000 different sizes in steps of 0.0001 
inch with a complete set of 81 blocks. 


In view of the obvious fact that 
accuracy requirements differ for dif- 
ferent applications, blocks are pro- 
duced in three classes: “AA”, accurate 
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Fixed Gages--Their Design, Application, and Use 


By F. STEELE BLACKALL, III+ 





within 2 microinches for use in labora- 
tory and reference work; “A”, accurate 
within 4 microinches, for use in in- 
spection; and “B” blocks, accurate 
within 8 microinches, for the use of 
gage and tool makers and on-the-job 
inspection. 

Gage blocks are used primarily for 
the inspection and setting of other 
fixed gages and of comparators and 
the like. ‘“‘Work” blocks are, of course, 
used by the employees in the tool room 
both for checking gages, micrometers, 
and calipers, and for actually measur- 
ing the work. 

Although Tungsten Carbide blocks 
can be obtained in order to prolong 
life by limiting wear, complete sets 
involve substantial expense. In view of 
this fact many manufacturers sell 
special Tungsten Carbide blocks in 
commonly used sizes, such as 50/1000 
and 100/1000 of an inch. 

Before proceeding further with the 
subject of fixed gaging, it is important 
to settle the exact definition of a few 
commonly-used terms. 

Although “go” and “not go” gages 
can be verbally differentiated in many 
ways, perhaps the clearest way to make 
the difference clear is to point out that 
“go” gages check the maximum metal 
condition and “not go” gages check the 
minimum metal condition; thus a “not 
go” plug gage is larger than a “go” 
plug and a “go” ring gage has a larger 
hole than a “not go” ring gage. By their 
very nature, the “go” gage should be 
designed to check as many dimensions 
as possible and the “not go” gage to 
check but one. Another important dis- 
tinction to be borne in mind is the 
different classifications of gages. There 
are Master gages, used for the inspec- 
tion and setting of other gages, Inspec- 
tion gages for the final inspection of 
the work, and Work gages for use in 
checking parts as they come off the 
machine. The obvious differences in 
accuracy requirements for these appli- 
cations are reflected in different toler- 
ance specifications and selling prices 
for each category. Thus a master gage 
must be manufactured within closer 
limits and sold at a substantially higher 
price than a work gage. 

Perhaps the most common type of 
gage in use is the plain cylindrical plug 
gage for the measurement of internal 
dimensions both at the machine and in 
final inspection. 

Although double-end construction is 
more common in smaller sized gages, 
single end construction is preferable 
for use in checking of larger diameters 
or bores of greater depth, in order to 
accomplish greater ease of handling by 
minimizing weight. In addition, of 
course, there are many applications in- 
volving interchangeability of simple 
parts where dimensional limits are 
broad enough to permit the use of “go” 
gages alone. 

In order to prolong gage life, rever- 
sible construction has recently received 
considerable attention. This merely 
means that when one end has become 
worn, the gaging plug may be reversed, 











thereby doubling the useful life of the 
gage. 

As with fixed is 
one of the few remaining complete 
hand operations in an era of great 
mechanization, it is by its very nature 
a relatively high cost procedure. It is 
important therefore to examine some 
of the design features which have been 
developed to reduce inspection time. 
The widespread adoption of progressive 
construction, or the combination of the 
“oo” and the “not go” elements on the 
same plug, is an example of this. It is, 
of course, not applicable to holes of 
large diameter or of great depth due to 
the weight consideration and has the 


inspection gages 


disadvantage of being useful only 
where both the specific “go” and “not 
go” limits are required. In addition, 


the gage must be scrapped when either 
element has become worn. 

The employment of plug gages with 
pilots is another example. It combines 
the advantage of providing a means of 
rapid and convenient entry of the plug 
into the hole with the avoidance of any 
marring or scratching of the finished 
surface. There are several different 
pilot designs: The Pratt and Whitney 
pilot, which utilizes a narrow land 
about 1/32 to 1/16 of an inch in length 
in front of the body of the gage; the 
Taft-Peirce pilot, which employs a 
spherical segment ground in the enter- 
ing end of the gage, and the Emmerton 
pilot, which makes use of a ring of 
hardened steel balls inclosed in an an- 


nular retainer encircling the end of 
the gage. 

Each or any of these pilot designs 
are useful in improving efficiency in 


inspection if holes are of close tolerance 
or if the product is bulky and difficult 
to handle. Furthermore, they have been 
found valuable in preventing the shav- 
ing action often occurring when the 
inspected part is manufactured from 
soft metal. They have proven extremely 
effective in the hands of unskilled help 
for routine inspection work. 

For inspection of shafts and external 
diameters, plain ring gages and snap 
gages of either the solid or the adjust- 
able type will be found quite satisfac- 
tory. Although the “go” and “not go” 
ring gages must be used singly, any 
type of progressive construction being 
impractical, due to the difficulties en- 
countered in the lapping operation, the 
ring gage has one important advantage. 
It checks for size, taper, and out-of- 
roundness at one trial, whereas other 
gages do not give complete inspection 
unless they are tried at several places 
along the shaft. 

Snap gages may be obtained in either 
solid or adjustable construction. The 
solid design may consist of two gaging 
members opposite one another on sep- 
arate pairs of jaws, but the overwhelm- 
ing majority are of the progressive 
construction, that is with both the “go” 
and “not go” dimensions on the same 
pair of jaws. 

Although many solid snap gages are 
still in use, the adjustable type has 
become far more popular in recent 
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years. These gages may be of pin, 
button, or anvil design, each of which 
may employ four gaging members or 
two gaging members and a solid anvil. 
The button and anvil type, while some- 
what more expensive, permit wider dis- 
tribution of wear and easier applica- 
tion to the work than the pin type. 
It is apparent that with readjustment 
or replacement of the gaging surfaces 
a simple procedure the life of a snap 
gage is far greater than that of other 
fixed gages. One inherent disadvantage 
of the snap gage is that it checks a 
part at only one point at a time; thus 
if it is necessary to check at several 
places, it may be advisable to use 
some other type of gage. For example, 
if out-of-roundness is suspected, it may 
be advantageous to use a “go” ring 
gage in combination with a “not go” 
snap gage. 


Generally speaking, it may be said 
that a length gage starts where a snap 
gage ends. They too may be of solid 
or adjustable construction, in either 
the double-sided or progressive model. 


For the inspection of threaded prod- 
ucts, the thread plug gage is used al- 
most exclusively, while for external 
threads, the thread ring and two styles 
of thread snap gages are available. 
The “go” plug gage is of full form 
thread and is designed to check the 
sum of errors in lead, thread angle, 
major diameter and pitch diameter. 
The “not go” plug gage is relatively 
short and has a truncated major di- 
ameter and a relief at the thread root, 
so as to accept only work which is not 
oversize on the pitch diameter. The 
truncation is occasionally used on a 
portion of the “go” plug as well, so 
that it will be possible to determine 
whether it is the pitch diameter or the 
major diameter that is oversize. 


Here, as with plain plugs, the single 
end, double end, and reversible con- 
structions are available with their 
same advantages and limitations. 


Thread plug gages are normally 
equipped with some means of eliminat- 
ing loose chips from the hole to be 
measured, both to increase speed of 
inspection and to reduce wear. This 
may be accomplished by the inclusion 
of a dirt groove on the surface of the 
gaging member parallel to its central 
axis, or by the use of a square end so 
that chips are pushed out ahead of the 
gage. 

Another recent and useful develop- 
ment is the power thread gaging han- 
dle, which eliminates manual rotation 
of the gage. This electrically operated 
device permits rapid insertion and ex- 
traction of the gaging member, with 
reversal of revolution automatically 
accomplished by a slight change in the 
applied pressure. It is of light con- 
struction and may be moved about 
readily. 

Thread ring gages differ from plain 
ring gages in that the rings are split 
to permit adjustment for the purposes 
of the lapping operations in their manu- 
facture. These splits fulfill the need of 
dirt grooves and provide some room 
for adjustment for wear. As with the 
thread plug gage, the “not go” gage 
is truncated, this time on the minor 
diameter, and contains a relief on the 
major to assure checking of the pitch 
diameter alone, while the “go” gage is 
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designed to check a combination of 
all the possible errors, but does not 
permit the inspector to distinguish be- 
tween them. 


In view of the fact that thread snap 
gages are easier and quicker to use, 
and are able to distinguish between 
different types of errors, they are 
rapidly displacing thread ring gages 
in many applications. Furthermore the 
adjustable feature and the ease with 
which gaging members may be replaced 
give the snap gage the distinct advan- 
tage of longer life and lower net cost, 
in spite of its higher initial cost. 


Both the anvil and roller types re- 
quire considerably more care and time 
for the original adjustment than do 
plain snap gages, due to the fact that 
the “go” and “not go” members must 
be in correct alignment and the upper 
and lower members must be in correct 
relation to each other. This means 
that it would be impractical to utilize 
the thread snap gage unless the num- 
ber of parts to be inspected were of 
considerable size. The roller type has 
slightly better wear resistant qualities, 
for wear is distributed over the entire 
circumference and not concentrated at 
a single spot. 


In discussing special gages of the 
fixed type, it is necessary to differen- 
tiate between those that are normally 
catalogued by the gage makers, al- 
though special in that they are not 
made to the dimensions of any stand- 
ard, and the gages that are designed 
for a_ distinct inspection operation 
though the dimensions may correspond 
with those of some adopted standard. 
The dollar volume of the latter cate- 
gory represents just about one half 
of the gage production of the country, 
so it is a field that is worth serious 
consideration and study in any gage 
program, 


For the inspection of tapers, the plug 
and ring gage designs are generally 
employed, although many are of the 
blade type which enable the inspector 
to obtain a more effective check of the 
degree and uniformity of the taper. 
The plug and ring gages are usually 
manufactured to the product dimen- 
sions for the angle of the taper and 
the diameter. The tolerance on the 
diameter is customarily converted to 
a length tolerance by the formula 


Ti = (Tv/2) X cot a/2 


where T7'p is the diametrical tolerance 
and a is the included angle of the taper. 


A step is then ground, usually in the 
large end of the plug and the small 
end of the ring, to a depth equal to the 
length tolerance. This permits ready 
inspection of the product for all speci- 
fied dimensions with one application 
of the gage. Where reasonable toler- 
ances are permitted on the taper, the 
“feel” of the gage when applied to the 
work will indicate any appreciable vari- 
ation from the standard, and where a 
very close fit must be. maintained, a 
light coat of Prussian Blue will indi- 
cate the uniformity of or variation 
from the exact taper. The size of the 
diameter will be determined by the 
relationship between the end of the 
taper and the steps on the gage. Where 
a blade type gage is used, the uni- 
formity of the taper can readily be 
determined by reviewing the conformi- 
ty of the knife edges or flat blade with 


the surface of the work p 
diametrical size can be guag: 
step or graduated line on th 


Also falling within the spe 
category is the spline gage. | 
years the more commonly us 
fittings were the parallel s) 
six, eight, and ten slots, wit! 
ameters and lengths selected 
form with the requirements of 
sign. Of recent years the 
fifeing and the involute splin 
become very popular because 
increased bearing surface and | 
and economy effected in the n 
turing process. The “go” gag. 
for the inspection of product n 
which carry splined shafts ani holes 
are manufactured to the maximum 
metal dimensions of the work and cop. 
form to the specific spline specifica. 
tions in all respects for spacing, cop. 
tour, size, etc. Frequently the “go” 
gage alone is considered to be satis. 
factory for the inspection operation, 
as the fit or looseness of the gage readj. 
ly indicates the probable quality of the 
product, but where a particularly high 
degree of quality and uniformity must 
be maintained, a “not go” gage or set 
of gages is desirable. For the involute 
spline, the “not go” gage usually con. 
sists of a short section having approxi. 
mately three teeth on each side which, 
if applied to the work at several dif. 
ferent points, will indicate any varia. 
tions in spacing, contour, or roundness 
falling outside of the tolerances 4l. 
lowed. The “not go” gages for the par- 
allel spline usually consist of a set of 
gages which will check the width of 
the spline or space and both of the 
diameters. 


Another type of fixed gage produced 
according to a wide variety of designs 
is the contour gage. It is widely used 
to determine the accuracy of the form 
of a concave or convex radial contour, 
an angular or conical shape, or any 
other geometrical or irregular profile 
which must be machined or finished 
to a specific outline. These gages are 
usually made of steel with a thin sec- 
tion, or perhaps a beveled edge, having 
the contour of the work piece accur- 
ately reproduced on the edge of the 
gage. These gages are not limit gages 
in the usual sense but are made to the 
mean or maximum metal dimensions 
of the work and, when brought into 
contact with the work profile, permit 
the inspector to classify the work as 
acceptable or not acceptable by com- 
parison with the gage. It is possible 
to determine both the correctness of 
the contour of a given section of the 
work and the relationship of two or 
more sections. This type of gage, used 
in almost all cases for visual compari- 
son, should be viewed with a lighted 
screen or window as a background in 
order to relieve the inspector from eye 
strain and consequent inaccuracy. 


Many gages of similar design and 
construction are used for the inspection 
of lengths, diameters, spacing of 
grooves, and slots, and also for angle 
and shoulder work where standard 
types of gages are not suitable. These, 
of course, are essentially simple con- 
tour gages with ground steps or gradu- 
ated lines provided to permit accurate 
comparison with the dimensions of the 
work piece. 


Another type of special fixed gage 
is the flush pin gage. It is customarily 
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oq for the inspection of a depth di- 
snsion or to determine the relation- 
hip of two or more parallel plane 
faces. The body of the gage is 
wally of some common geometric 
ttern, such as a bar of rectangular 
tio, a circular disk, a truncated 
one, a threaded cylinder, or some other 
ape Which will conform to the sur- 
,ce from which the measurement is 
, be made. A pin is fitted in a hole 
, the body at such a location as to 
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ause of mit the end of the pin to contact 
and | e surface related to that on which 
the n ne gage body is resting. The body of 
Bag is gage is usually provided with a 
luct Mombersiimmtep of & depth which corresponds to 
ts and holeg ne tolerance applicable to the dimen- 
€ =™Maximumfiion to be inspected. This step is ground 
ork and confit g point where the parting line will 
ne Spccificafpproximately intersect the center line 
spacing, conf, axis of the pin. Thus, when the 
ly th “go” Mirage is applied to the work, if the pin 
to be satis.Bnd body are in proper contact with 
n Operation, MBheir respective surfaces, the measur- 
> Gage readi.MBng end of the pin should be between 
aality of the he high and low steps of the body. 
cularly high Mf the pin end extends above the high 
ormity must fi&tep or below the low step, the dimen- 
Sage or set Mion is not within the tolerances. In 
the involute sme cases where the tolerances are 
usually con. Mose, it is desirable to provide the 
ng approxi- Mage with an indicator mounted on the 
Side which, Mody with its stem contacting the meas- 
several dif-Myring end of the flush pin. This con- 
any varia. Mtruction permits the inspector to meas- 
r roundness fipre the dimension easily and determine 
erances al. Mhe exact amount of the error if out- 
‘or the par- Ride of the tolerances. 
of a set of M A final classification of fixed gages 
> width of Mf special design is the functional gage, 
oth of the fiMfrequently of rather involved and com- 


plex design. There are many types and 
hey are widely used where the rela- 


e produce 
oe ionship of certain surface holes and 


of designs ; ‘ 

ridely used qeeontours must be maintained through 
fF the form mecareful inspection of the product both 
al contour, jecuring the machining operation and at 


final inspection. A very good example 
of this type is the concentricity gage, 
which in its elementary form may con- 
sist of two cylinders of different di- 
ameter ground on the same gage body 


e, Or any 
lar profile 
r finished 
gages are 


| thin sec. : ; ; : 
ze, having and with a common axis. This gage is 
ce accur. Minished to the minimum dimensions of 
ze of the the work or slightly less by the eccen- 
mit gages ticity tolerance and indicates readily 
ade to the (gtne Felationship between the two bores 
imensions @! they are within the allowed toler- 
aught into mance for size and concentricity. A more 
e, permit omplex gage of this type consists of 
work as (§¢, threaded member and one or more 
by com- plain cylindrical members ground on 
| possible he same gage with the axis of the 
etness of [enelix corresponding with the axis of 
n of the ne cylinders. This gage, of course, 
P two or BS used to determine the relationship 
age, used of the various threaded and plain di- 
compari- ameters involved and accepts or re- 
1 lighted jects the product by its entry or failure 
round in 2 emter the work piece. Another type 
from eve p° functional gage is of the template 
acy. type with plugs or studs arranged to 
; enter the corresponding holes in the 
ign and work which have previously been drilled 
ispection Mand reamed or otherwise finish ma- 
ing of —chined. When applied to the work piece 
or angle @ at inspection, the plugs should all enter 
tandard their proper holes and any other sur- 
These, [faces should correspond with: the tem- 
ble _con- plate contour or with any other gaging 
* gradu- —} means used to check the work surfaces. 
iccurate [Many other gages have been designed 
; of the Bi to accomplish the same end result and 
many ingenious arrangements of gag- 

d gage fp DS members have been devised. 
watarily A great majority of the gages pres- 


ently in use are manufactured from 













hardened tool steel. This material is 
entirely suitable for most applications, 
provided, of course, the gages are given 
proper care. This means that both the 
gages and the parts to be inspected 
be clean and that no more pressure 
than necessary be applied to them, such 
as by the frequent use of dogs or 
clamps to assist in forcing plugs into 
holes. If normal precautions are taken, 
gage wear will average about 1/10,000 
of an inch per 1,000 applications. 

However, when the use of any of the 
product tolerance for a wear allowance 
is impossible because of the extreme 
accuracy required in the finished di- 
mension, or when a largé quantity of 
parts must be inspected, attention 
should be given to selecting a material 
which will reduce wear and lengthen 
gage life. 

The application of hard chrome plate 
to the gage before finish grinding and 
lapping has been one of the most com- 
mon methods of accomplishing this. 
The procedure has been found to pro- 
duce gages lasting about four times as 
long as ordinarily hardened steel gages 
and at a reasonable cost. Furthermore, 
chromium plating virtually eliminates 
the possibility of corrosion. In addi- 
tion to its use in the manufacture of 
new gages, chromium plating has been 
found very useful in restoring worn 
gages to size. Such a_ reconditioned 
gage is every bit as good as a new one 
and thus before worn gages are dis- 
carded, the possibility of plating should 
be examined. 

If the requirements of the job are 
such as to demand more durability than 
this, it may be economical to utilize 
gages manufactured from harder ma- 
terials, such as tungsten carbide, beron 
carbide, stellite, norbide, or synthetic 
sapphire. With these materials, it is 
frequently possible to increase ulti- 
mate gage life from 50 to 100 times 
that of a steel gage and at an initial 
cost of perhaps four times as much. 
All of these materials are extremely 
brittle and therefore gages manufac- 
tured from them require somewhat 
more care in handling than hardened 
steel gages. 

I hope that the information which 
I have presented will permit greater 
understanding and appreciation of the 
types and applications of fixed gages. 
Only with a clear picture of the rela- 
tive advantages and disadvantages of 
fixed gages coupled with a familiarity 
with automatic and semi-automatic 
gaging methods is it possible to achieve 
optimum selection of gaging means for 
any particular application. 
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EMPLOYMENT SERVICE 








Forward your letter to INSTRUMENT 
SOCIETY OF AMERICA, 921 Ridge 
Ave., Pittsburgh 12, Pa. 


DESIGN ENGINEER. Wanted by New England 
concern, experienced Design Engineer versed 
in theoretical and practical horology, preferably 
graduate of watch or clockmaker’s institute for 
work on various timing devices. Write stating 
age and qualifications. Location: Connecticut. 
Box 258. 
. . . 

INSTRUMENT MECHANIC. High school grad- 
uate preferably with trade school and instru- 
ment maintenance and installation experience. 
Must have adequate knowledge of Foxboro, 


Mason-Neilan, Taylor, Leeds and Northrup, pres- 
sure and temperature recorders, controllers, reg- 
ulators, gages and must be able to adjust and 
calibrate all such instruments. Salary will be 
commensurate with background. Location: New 
Jersey. Box 259. 

- . . 
DESIGN ENGINEER. One who has had con- 
siderable background in the design and manu- 
facture of bearings, particularly bearings which 
are made entirely of sapphire or which have 
sapphire components. Location: Illinois. Box 260. 

. . . 


ASSISTANT GENERAL MANAGER, Graduate 
E. E. or M. E. preferably with additional studies 
in Business Administration. Experience in metal 
industry, technical, precision, electrical or me- 
chanical machinery or instruments to include 
organization and administration as related to 
management, investigation analysis and coordi- 
nation of engineering, manufacturing and sales, 
budgets and cost reduction. Production ex- 
perience in a line position as background for 
administrative duties. Age 38 to 45. Location: 
Connecticut. Box 261. 

. . . 
ASSISTANT TO SALES MANAGER. Graduate 
E. E. or M. E. with equivalent electrical knowl- 
edge from subsequent training and experience. 
Experience in the metal industry in the sale and 
service of electrical and mechanical machinery 
or instruments to include: 1—Sales management 
either as assistant sales manager or district 
manager; 2—Sales engineering in industrial 
electrical and mechanical equipment; 3—Field 
Service preferably as service engineer and 
customer relations in the field. Will travel to 
contact district offices, customers, sales meetings. 
Age 35 to 40. Location: Connecticut. Box 262. 

- . . 
SALES OFFICE SUPERVISOR. Graduate E. E. 
or M. E. with equivalent electrical knowledge. 
Experience in the metal industry in the sale 
and service of electrical and mechanical ma- 
chinery or instruments to include: 1—Sales 
office procedures, technical and sales liaison, 
and correspondence; 2—Sales engineering; 3— 
Training preferably the usual shop test course 
and subsequent office training. Travel limited. 
Age 30 to 40. Location: Connecticut. Box 263. 

. . . 
COMMERCIAL ENGINEER. (2 positions open) 
Graduate E. E. or M. E. Experience in sales 
and service of electrical and mechanical ma- 
chinery and procedures as related to office, shop 
and field. Travel 25%. Age 30 to 35. Location: 
Connecticut. Box 264. 

. . 
SALES ENGINEER. To sell recording and con- 
trolling instruments as made by nationally 
known company. Training and experience in 
use and application of these instruments re- 
quired. Position permanent. Salary and bonus. 
Location—Detroit. Box 265. 

. . . 
SALES MANAGER. By small old established 
industrial thermometer recorder and controller 
manufacturer. Must be able to personally con- 
tact home office territory, be good correspondent 
and competent to handle and increase present 
Agency representative program. Chicago area. 
Box 266. 





ISA Section 
Transfer Procedure 


The Membership and Section Sub- 
Committee on ISA membership has 
recommended the initiation of a pro- 
cedure designed to facilitate the trans- 
fer of member affiliation from one ISA 
Section to another. 

Members who wish to transfer Sec- 
tion affiliation should fill out in dupli- 
cate the new “Application for Member- 
ship Transfer” form and mail both 
copies to the Secretary of the Section 
with which they wish to commence 
affiliation. 

Upon approval of this transfer, the 
Secretary of the new Section will mail 
one copy of the approved blank to the 
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National Office to effect the change in 
records and will mail the other copy to 
the Secretary of the member’s origi- 
nal Section to serve as an official notice 
of such transfer. 





continues until the 


is effected. 


Section Secretaries may obtain copies 
: I 


of the form from the National Office. 





Section Secretaries, Meeting Data and Programs 


ALBUQUERQUE 
L. J. Paddison, 911 Parkland Circle, Albu- 
querque, N. M 
AKRON 
Fred Appel, 932 Columbia Ct., Barberton, 
Ohio. 
Fourth Tuesday, Meeting at 8:00 P. M. 
ARUBA 


A. 8. MacNutt, c/o Lago Oil & Transport Co., 


Ltd., Aruba, N.W.I 
First Tuesday, Meeting at 7:15 P. M. 
ATLANTA 
H. Kockritz, Fischer & Porter Co., 84 Peach- 
tree St., Atlanta, Ga. 
Fourth Monday, Meeting at 7:45 P. M 
BALTIMORE 
George B. Greer, 631 E. 36th St., Baltimore 


18, Md. 
Second Friday. 


BATON ROUGE 


James H. Simpson, 3647 Gladiola, Baton 
Rouge, La. 
BOSTON 
Cc. J. Nazzaro, 456 Central Avenue, Milton 
87, Mass. 
Last Wednesday, Dinner at 6:30 P. M.., Meet- 
ing at 7:00 P.M. 
CALIFORNIA 
D. D. Taylor, 1954 Mendocino Lane, Altedena, 
Calif 
First Tuesday, Dinner at 6:30 P. M. Meeting 
at 8:00 P. 
CENTRAL ILLINOIS 
H. F. Lange, 2101 W. Glen Avenue, Peoria 
6, Ill 


First Wednesday, Dinner at 6:30 P.M., Meet- 
ing at 7:30 P.M 


CENTRAL INDIANA 


H. F. Coffey, 110 G Nelson Ave., Tyndall 
Towne, Indianapolis, Ind. 
First Tuesday, Meeting at 7:30 P. M. 
CHARLESTON 
Albert H. Hix, 1007 Fifth Ave., St. Albans, 
W. Va. 


First Monday, Dinner at 6:30 P.M., Meeting 
at 8:00 P.M. 

January 9, “The Maintenance of pH Instru- 
ments,” E. A. Bryant, E. I. Dupont de 
Nemours 

February 6, “What Makes an 
Good Instrument’?”’, R. E. Clarridge, 
lor Instrument Cos. 


CHICAGO 
Floyd E. Ertsman, Rm. 
S. Dearborn St., Chicago, II. 
Third Tuesday, Dinner at 6:45 P. 

at 8:00 P., 


Instrument a 


Tay- 


1420 Fisher Bldg., 343 
M., Meeting 


December 20 (Tuesday). Western Society of 
Engineers (84 E. Randolph St.,). “Flow 
Plan Symbols,"" Dave Hostedler, Foster 
Wheeler Co. 

January 17, Western Society of Engineers 
(84 E. Randolph St.). “Automatic Control 
and the High Speed Analog,” G. 


Philbrick, G. A. Philbrick Researches, Inc. 


CHINA LAKE 


A. G. DeBell, U. S. Naval Ordnance Test 
Sta., China Lake, Calif. 
CINCINNATI 
Edward H. Muhleisen, 320 Durrell Ave., Cin- 
cinnati 15, Ohio 
First Monday, Meeting at 8:00 P. M. 
CLEVELAND 
R. M. Woodside, 332 Oakmoor Rd., Bay 
Village, Ohio 
Fourth Wednesday, at 6:30 P.M., 


Dinner 
Meeting at 8:00 P.M. 


COLUMBUS 
Orval Linebrink. c/o Battelle Memorial In- 
stitute, 505 King Ave., Columbus, Ohio 
Third Thursday 
CUMBERLAND 
Clyde Babst, 225 Cecilia St., Cumberland, Md. 
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Tuesday after Fourth Monday, Dinner at 
6:30 P.M., Meeting at 8:00 P.M. 

DETROIT 

Seymour Sterling, 13331 Linwood, Detroit, 
Mich. 

Second Wednesday, Meeting at 8:00 P. M. 


EASTERN NEW YORK 


J. M. Wilsey, c/o General Engineering & Con- 


sulting Lab., General Electric Company, 
Schenectady, rf. 
First Tuesday, Dinner at 6:30 P.M., Meeting 
at 8:00 P.M. 
GULF COAST 
W. N. Sloan, 2558 Tyrrell Parkway, Port 
Arthur, Texas. 
Third Tuesday. Meetiing at 7:30 P. M. 
HOUSTON 
FE. E. Kleir, e/o The Foxboro Co., 2518 5S. 


Bivd., Houston 6, Texas 
Last Monday, Meeting at 8:00 P. M. 

January 30, “Improvised Instrumentation,” 
R. L. Nichols, Magnolia Petroleum Co. 
February 27, “The Manufacture of Starch for 
Food and Industry,” T. H. Corn 
Products Refining Co. 
March 27, Banquet and 

Officers. 


KANSAS CITY 
Lewell F. Spies, 


Pierson, 


Installation of New 


c/o J. F. Pritchard & Co., 
908 Grand Ave., Kansas Citv. Mo. 

First Tuesday, Meeting at 7:30 P. M. 

January 10, “Combustion and Boiler Control,” 
M. J. Boho, Hagan Corp. 

February 7, “pH Control 
tions,”” Dr, A. O. Beck 


and Its 
man. 


Applica- 


March 7, “Refinery or Chemical Process Con- 
trol,” Hart Fisher, Monsanto Chemical Co. 
LOUISVILLE 
H. C. Scherffius, 980 Palarka Rd., Louisville, 
Ky. 
Fourth Tuesday, Meeting at 8:00 P.M. 
MONTREAL 
L. J. Mizuhara, Monsanto (Canada) Ltd., 425 
St. Patrick St., Ville LaSalle, Quebec, 
Canada 
Last Monday, Meeting at 8:00 P.M. 
NEW JERSEY 
W. D. Archibald, 605 Westminster Ave., 
Elizabeth 3, N. J. 


First Tuesday, Dinner at 6:00 P. M. Meeting 
at 8:00 P. M. 

January 3, “Photoelectric Cells; Their Practi- 
eal and Unusual Applications; Their His- 
tory and Their Future,”’ Anthony H. Lamb, 
Weston Electrical Instrument Corp. 


NEW ORLEANS 
W. H. Haney, 2927 
leans, La. 
No Regular Date, Meeting at 8:00 P.M. 
NEW YORK 


Norman J. 


Music Avenue, New Or- 


Cherry, P. O. Box 608, Merrick, 
; > * 

Last Monday, Meeting at 7:30 P. M. 

Special Program Series—January 16 
Measurement. 

January 27-28, January Conference at Statler 
Hotel. “Te smperature Measurements’’, Theory, 
Practical Instrument Application and Main- 
tenance Problems. Banquet on Friday 
Evening. 


NIAGARA FRONTIER 
Mrs. James L. Martin, 
Buffalo 9, N. Y. 
Fourth Monday, Dinner at 6:15 P.M., Meeting 
at 8:00 P.M. 


B.T.U. 


697 Potomac Ave., 


NORTH TEXAS 
R. E. Byers, 6000 Lemmon Ave., 
Texas 


NORTHERN CALIFORNIA 
— 5607 Alta Punta, El Cerrito, 
alif. 


NORTHERN INDIANA 
J. Baum Beckman, 547 N. Waller Ave., Chi- 
eago 44, Ill. 
Third Wednesday, Dinner at 6:30 P.M., Meet- 
ing at 7:30 P. M. 


Dallas 9, 


Affiliaition with the original Section 
member’s transfer 


OAK RIDGE 
John H. Clark, 138 Clayton Hal! ’ 
Tenn. = 
First Wednesday, Dinner at 6:30 | Moss 
ing at 7:30 P. M. 
ONTARIO 
John W. Huether, 311 Southerland P 
side, Ontario, Canada : 
Third ee Dinner at 6:45 P 
at 8:15 _ ae 
PHILADELPHIA 
C. W. Wood, 6908 Market St., Upp« 
Pa. 
Third Wednesday, Meeting at 8 :00 
December 21, “New and Interesting 
ments in Television.” 
PITTSBURGH 
Miss Louise Suckfield, P.O. Box 20 
burgh 30, Pa. 
Fourth Monday, Dinner at 6:30 P.M ne 
at 8:00 P.M. ' 
December 19, “‘Magnetic Amplifiers N 
McClure, Westinghouse Electric ( 
January 23, “Stump the Experts.” Main. 
tenance Clinic moderated by Ch B 


Cochran, Peter Loftus Corp. 

Pittsburgh Inspection & Gaging Sub tion 
Meeting at 8:00 P. M. 

December 20, “Inspection of 5 inch/3s her 
Projectiles,” A. S. Marthens and [Pay 
Siegel, U. S. Navy Inspection Servic 

January 10, “Inspection in the Machine Shops 
Handling Large Heavy Work of H Ye 
gree of Accuracy,” G. W. Linkhauer, United 
Engineering & Foundry Co. 

PRESQUE ISLE 

Edwin P. Schuwerk, 445% Halley St., L. p 
Erie, Pa. 

Fourth Tuesday, 

January 24, 
problems. 

February 27 


Meeting at 8:00 P.M 
Open forum on instrumentatior 


“Control Valves,” T. L. Smit} 


Belfield Valve Div., Minneapolis-Honey we! 
Regulator , Co. 
RICHLAND 
M. T. Slind, M-6, Rm. 107, Richland 
Washington 
Second Wednesday, Meeting at 7:30 P.M 
ROCHESTER 
R. C. 1201 Granite Bldg 


Schwarz, Jr., 

Rochester 4, ze 
Fourth Tuesday, Meeting at 8:06 P.M 

ST. LOUIS 
W. G. Lee, 4710 Delor St., St. Louis 16, Mo 
First Wednesday, Meeting at 8:00 P.M 


January 11, “Control of Combination Fired 


Furnaces,” M. J. Boho, Hagan Corp 
SARNIA 
Fred T. Yorke, P. O. Box 213, Point Ed 
ward, Ontario, Canada 
Second Friday. 
SOUTH BEND 
Sam M. Rouse, 436 Moccasin Ave., Buchanan, 
Mich. 


First Thursday. Meeting at 8:00 P. M. 


SOUTH MICHIGAN 


Larry DeHann, 1117 Cobb Ave., Kalamazoo, 
ich 
Second Wednesday, P.M.. 


é Dinner at 6:30 
Meeting at 8:00 P.M. 


SOUTH TEXAS 


H. C. Givens, La Gloria Corp., P.O. 637, Far- 
furrias, Texas 
First Thursday. Meeting at 7:30 P. M. 
TENNESSEE 


N. M. Taylor, 16 Edgewood, Kingsport, Tenn 
No definite night, Dinner at 6:45 P. M., Meet- 
ing at 8:00 P 


TULSA 
C. R. Horton, 8211 E. 7th, a. Oklahoma 
First Monday, Meeting at 7:3 
January 9, “Control of Sraubioathen 
Furnaces,” M. J. Boho, Hagan Corp. 


TWIN CITIES 


Alden Hine, c/o Giesika & Pinkney, 552 Ply- 
mouth Bldg., 6th & Hennepin Ave., Minne- 
apolis 2, Minn. 

Fourth Tuesday, Dinner at 6:30 P.M. 


WASHINGTON 


G. M._ Rolls, 
Co., 8010-20 


Fired 


c/o American Instrument 


Georgia Ave., 
Md. 
Third Monday, Meeting at 8:00 P. M. 
WAYNE COUNTY 


Robert Karr, 2455 Biddle Ave., Wyandotte, 
Michigan 

Third Monday, Dinner at 6:30 P.M., Meeting 
at 8:30 P. M. 








a a a Se IRE ee EEC 
=a3r osc 


= 


















Silver Springs, 
















sae onan 















~ sneer 























all 


0 


P.M 


rument 


fe, 


ation 


Smith 
s-Hone yWwel 














«f | JOURNAL of the 


Southern California Meter Association 
































field, the difference being one of quan- 
tity rather than quality of the various 
troubles to which an instrument man 
may fall heir. We can use standard 
metering and control instruments, but 


Richland, [we often use them in new ways. In 
:30 P.M ; short, there are few standard “pack- 
F aged” control systems available for use 
ite Bldg in processes such as the manufacturing 
p ‘operations at Trona. 
a » The town of Trona is located about 
: ' twenty miles east of the Navy’s new 
st Mo Fi Ordnance Test Station at Inyokern 
‘ion Fired j and about sixty miles west of Death 
orp. ) Valley. In this Mojave Desert section 
Poi ; *Presented before the Southern California 
oint Ed. 


suchanan, 


M. 


ilamazoo, 


0 


37, Far. 


t, Tenn. F&F 
., Meet- 


clahoma 


1 Fired 


52 Ply- 
Minne- 


rument 
prings, 


idotte, 


eeting 





P.M.. 


Meter Association. 


single quarters for 1000 persons, a 20- 
bed hospital, a shopping center doing 
a $2,000,000 business annually, and 
village services such as garbage col- 











January Meeting: Thursday the 19th, 
Rio Hondo Country Club, Downey, 


Calif. Dinner, 6:30; meeting, 8 sharp. 
Feature: an up-to-the-minute paper on 
Brodie Meters—construction, operation 
and maintenance—by Paul Renfro. 
Non-members cordially invited. 
THERON S. Copy, 
Publicity Chairman 
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President: Robert F. Fields Auditor: John T. H. Morris 
ie Vice-President: James E. Adams Past-President: J. C. Groenewegen 
Secretary-Treasurer: George H. Foster, 2916 Eucalyptus Ave., Long Beach 6, Calif. 
a oo Eee 
. {Measurement ana Control at Trona 
By CLIFFORD H. CEST, Controls Engineer, American Potash & Chemical Corp., Trona, Calif. 
ction, 
iber N general, the automatic control the average annual rainfall for the lection, power, etc., have been built, 
David | = metering of chemical processes period 1937-1947 inclusive was 4.6 and surrounding private developments 
hop is not as well developed as refinery inches. And yet, on the shores of a of late years have added a_popula- 
wee and gas applications. This lag is due dry lake, Searles Lake, an investment tion of 1000 to the community. Thus, 
nited in large part to the greater variety of of close to thirty million dollars has about 4000 persons depend in some way 
chemical over refinery processes. In been made for the recovery of chem- on this one industry. 
P, [my opinion, our problems have the ical salts from lake brines. In order Searles Lake, named after the origi- 
same bases as those in the refinery to staff the manufacturing plant, a nal developer of the borax deposits, is 
village of 550 families together with about eleven square miles in area, and 


has commercially developed salt beds 
to a depth of 90-100 feet with other de- 
posits at greater depths now being de- 
veloped. It is a porous deposit of var- 
ious complex inorganic salts containing 
borax, potash, soda ash (or Na.CO,), 
salt cake (or NasSO,), bromides, and 
lithium salts—all of which are now re- 
covered—and various other minor con- 


stituents not now being recovered on 
a commercial scale. 
The salt deposit is not uniform in 


composition but, as shown in the typi- 
cal cross-section, Fig. varies in the 
amounts of various present. It 


9 
as9 


salts 








is normally saturated with brine from 














Fig. 1. Plant and part of village. 


TIPE 
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Fig. 2. 


Typical section of lake. 





KCl 4.9%|Ne2CO, 4.67] . 
Mise. materials 1%! 














2 H2O 65% 

E Na2B,O, Loe 
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j Nac 16% | M20 
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Fig. 3. 


a few inches below its surface on down, 
and the brines from different sections 
reflect the surrounding salts in their 
composition. Therefore, drilling of 
wells and pumping of brines—which 
serve as Trona’s raw material—are ad- 
justed to maintain the most desirable 
composition of feed to the plant. Brine 
is pumped from the lake at a rate of 
about three million gallons per day. 
From this brine the various products 
are recovered at the rate of 2100-2200 
tons per day. A _ typical brine as 
pumped from the lake analyzes as 
shown graphically in Fig. 3. 

Incoming brine, containing our prod- 
ucts in solution, enters the Main Plant 
Cycle at the evaporators where, to- 
gether with the tail liquors—about 1% 
million gallons per day—it is concen- 
trated by triple-effect evaporation to 
a total flow of 1% million gallons per 
day. If these figures do not adequately 
convey to the mind an idea of the 
magnitude of the operations at Trona, 
the photograph, Fig. 5, will convey it 
to the eye: this picture shows the third 
effect pan of No. 3 evaporator unit. 

Salt is deposited when the brine is 
evaporated; and the tubular heaters 
are located outside the pans so that 
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they may be isolated and washed free 
of salt without shutting the evapora- 
tors down. Heating in the first effect 
is by steam from the Power House, 
exhausted from the turbines. These 
turbines produce electric power for 
the plant and village at a rate of 
30,000 kilowatts—sufficient for a city 
of some 70,000 people. The condensate 
from the heaters is returned to the 
boilers. Vapors from the first effect are 
used to heat the second effect at a 
lower pressure, and from the second 
effect to heat the third effect at a pres- 
sure of about 1.5 ‘in. Hg. abs. This 
vacuum is maintained by means of a 
jet of cool water in the barometric 
condensers, and this water is returned 
and cooled in’ one of the world’s larg- 
est installations of cooling towers. 

Fig. 4 is a diagram of what we call 
our Main Plant Cycle. Starting with 
the concentration step, NaCl and other 
sodium salts drop out during evapora- 
tion and are recovered by means of 
settling devices and filters and sent 
to the Soda Products Plant for separa- 
tion of soda ash and salt cake. Water 
is also recovered, and a large part of 
plant water is condensate from evapo- 
ration. Trona must conserve and re- 
cover all possible water to exist. The 
concentrated liquor saturated with 
NaCl salts at 230 degrees F. goes to 
the Potash Plant to be cooled, when a 
crop of potash drops out. The result- 
ing liquor is now supersaturated with 
respect to borax, and must be trans- 
ferred to the Borax Plant for further 
cooling and recovery of borax. For- 
tunately borax crystallizes relatively 
slowly in the absence of seeding, so 
this can be done. After recovery of 
borax the tail liquors, saturated with 
sodium salts, potash, and borax are 
returned to the evaporators together 
with the incoming lake brine. 

The original brine as pumped from 
the lake is saturated with NaCl, and 
this comes down in the evaporators, to- 








gether with sodium carbona 
sulphate, mostly as a series of 5y)}), 
salts, called burkeite after , 
Burke, one-time manager at Tr: val 
discoverer of the mineral. Thes 
are separated in the salt trap 4 
clarifiers, NaCl separated by hy 
classifiers, and the burkeite sen: a, , 
sludge to the Soda Products  |ay 
Fig. 6 will give some idea 

complexity of the Soda Products 
ess, and I may mention agair 
this plant produces more than 600 ton: 
of finished Na salts daily. Spli:tiy 
of the double salt, burkeite, is doy 
by adjustment of NaCl content, tem. 
perature, and concentration, to tak. ad. 
vantage of different solubilities of th, 
salts under different conditions. \, 
could discuss at length almost ap 
step shown in Fig. 6, since the cay. 
bonate and sulphate appear as severg| 
hydrated salts during the process, 
this outline may serve as a background 
for later discussion of instrumenta. 
tion. Practically every liquid floy 
shown here—as well as in the othe; 
figures—is saturated and/or super. 
saturated with one or more inorgani 
salts, most of the flows are carrying 
solid salts, and composition, density, 
and temperature are always critical. 





(Epitor’s Note. Four process draw-§ 


ings all similar to Fig. 6 in style, let- 


tering sizes, etc., are omitted because t 


they would take two full pages to be 
legible-—MFB) 

This has been a very sketchy out- 
line of the main Trona process. The 
process is continuous, of course, and 
some idea of the amount of integration 





which has occurred during the plant} 


development can be gained from the 
fact that a shutdown of any unit of 
the Main Plant Cycle for more than 
a few hours requires coordination with 
all other plant departments. From th« 
control angle, most liquid flows 
saturated or supersaturated with on 
or more inorganic salts, and most of 


the flows are carrying solid salts. Com- ff 





© 
“¢ 
yy 
fe 
el el 
® 
r 8 iN PLANT CYOLE 
MAIN: PL e 
| '® aa 
\ 
} 
\ 
® A 
py. ; Tee etl 
fc 
@. pee 
' - 





Fig. 4. Showing major solution and prod- 
uct flows. 


1. Water to power house 8. Aghi potash 

2. Sodium chloride removal 9. Borax 

8. Salt cake 10. Borie acid 

4. Soda ash 11. Pyrobar 

5. Licons A. Concentrated liquor 
6. Liquid bromine B. Mother liquor No 
7. Chemhi potash (. Mother liquor No 
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vsition, temperature, and density are 
ways critical. 

practically every step in the Trona 
ant, excepting the Carbonation Plant, 
ntrolled manually at the present 
me, and this control depends upon 
nstant laboratory analysis at many 
ints in order to operate. There are 
.w men of the more than five hundred 
orking in the Production Department 
ho are not required to take samples, 
mpare colors, perform simple titra- 
ons, or determine densities, as a reg- 
lar part of their jobs. Automatic 
trol has been almost limited to tem- 
erature and level applications until 
e last year or two. Fluid metering, 
cept for lake brines coming to the 
lant, and water flows, is present but 
enerally in disrepute. Methods for 
yntinuous analysis of solutions, ex- 
mely important to control, are not 
et developed. 

These remarks do not apply to the 
ower House. Here, more or less con- 


co 


entional automatic combustion con- 
rols are used to a large extent. 
These general remarks show the 


ariety of operations in progress at 

rona. Now I hope to get to cases with 
ome of our more difficult problems— 
ow we hope to solve them, and what 
ve have so far accomplished—and to 
resent a few interesting applications 
we have made. 

For control purposes our most 
widely used variables are temperature, 
flow-rate, liquid level, and density. 
Temperature determinations present 
little in the way of unusual troubles, 
although high temperature measure- 
ment in the presence of borax and soda 
ash (both excellent fluxes) mean rapid 
deterioration of protective wells and 
elements. Optical measurement of tem- 
peratures for control purposes has not 
yet been applied at Trona. Dust makes 
fuse of optical systems difficult. When 
jwe come to flow, level, and density 
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measurements, we feel that Trona has 

















Fig. 5. One of Trona’s three evaporating units. Note the man at right center to gain 
an idea of the magnitude of the operations, 

















Fig. 6. Soda Products Process. Drawing showing major plant flows. 
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Fig. 7. Minimum purge low displacement orifice meter 


and purge connection. 


installation for applications to salting liquors, where dilu- 


tion must be held to a minimum. 


some special problems. Most of our 
important liquid flows are saturated 
with materials in solution, and many 
are sludges containing the same mate- 
rials in suspension. Whenever such 
liquids come to rest they settle out and 
also crystallize out, and they don’t al- 
ways have to come to rest. We have 
very fine or “crypto-crystalline” var- 
nishes, or glazes, deposited in some 
of our pipes which can only be re- 
moved by acid washing. And we have 
massive crystal aggregations occurring 
where liquors are at rest which are 
harder than concrete. In addition to 
this, most of our liquors are corrosive, 
requiring 316 SS for resistance in most 
cases. In some cases even SS is serious- 
ly attacked. Brass and bronze will last 
long enough to turn one’s back, and 
not much longer. 

With such liquors, containing solids 
and likely to deposit salt, displace- 
ment type fluid meters have never been 
entirely successful. Generally speak- 
ing, we must not allow any “dead 
spots” at any point, no matter how 
small, for we have found by bitter 
experience they will soon fill solid with 
salt. Nor can we use devices with mov- 
ing parts in contact with the metered 
fluid—the varnishes soon build up and 
“freeze” the meter. One early method 
was the use of volume tanks in pairs, 
filling one while the other emptied, 
but this required a man to switch the 
flows, and was abandoned. Another 
disadvantage lay in the fact that salt 
built up in the tanks and decreased 
their effective volume. Fairly exten- 
sive use of weirs was practiced at one 
time and many weirs are still in serv- 
ice. Salt seems to be cleaned from 
the weir edge as it is formed, but it 
does form deposits in the weir box, 
and also above the liquor level because 
of splashing. Since we have many 
flows entering closed vessels for cool- 
ing and heating, weirs are not applica- 
ble at most of our metering points, 
and recorders are not used on them. 

Orifice meters are the most widely 
used type in Trona at the present time. 
On water and lake brine service they 
are satisfactory. Lake brine, while it 
is saturated with six different salts, 
gives relatively little trouble due to 
salting, but even on this service a lot 
of attention is required to maintain 
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reasonable accuracy. When we move 
into the plant and attempt to meter 
hot saturated plant liquors, our troubles 
begin in earnest. Solid material flow- 
ing along the pipe builds up in front of 
the orifice plate, and what started as 
an orifice meter becomes a sort of 
hybrid Venturi tube. Salt deposits 
forming along the pipe walls decrease 
the effective inside diameter of the 
pipe at a more or less continuous but 
unpredictable rate. Attempts to reduce 
salting troubles by means of steam 
jackets have not been successful so 
far, because we have compounds ex- 
hibiting “inverse solubility” so that a 
coating forms on heated surfaces too. 
Other things failing, some day we may 
try to control meter-run steam jackets 
neither to heat nor cool, by means of a 
temperature difference controller. 

Sudden changes in flow rate result in 
changes of displacement in the meter, 
forcing salted liquors into one tap or 
the other, where they come to rest and 
fill the tap and pressure line with a 
solid deposit of salt. We might use a 
high rate of water purge, but dilution 
of these liquors costs money in terms 
of lost production. Seal pots are in 
service at some points, using oil as a 
transmitting fluid, but these salt up 
too, unless an excessive rate of water 
purge is used below the oil. At present, 
the problem of salting taps and pres- 
sure lines is being attacked by use of 
pneumatic differential pressure trans- 
mitters of the least possible displace- 
ment—types using small diaphragms 
as actuators for air pilot valves. Cou- 
pled with these we are trying a purge 
system such as shown in Fig. 7. The 
differential pressure regulator refers to 
the high-pressure tap and is set to 
maintain a purge pressure a definite 
amount above the line pressure. The 
needle valves can then be adjusted for 
the minimum desired purge rate by 
reading the rotameters, and this rate 
will remain constant even though the 
line pressure varies, since the pressure 
drop across the needle valve remains 
substantially unchanged. Since the 
transmitter has an extremely small 
displacement, a low purge rate can be 
used without danger of getting liquor 
back into the taps. 

The fact that we seldom find evi- 
dence of coating on weir lips or orifice 
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Fig. 10. Angle plug valve. 
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Constriction valve. 


Fig. 11. 


edges has led us to install an experi- 
mental constant-head type of meter in 
one of our worst locations. The thought 
behind this move is that the flow will 
be fastest at the point where the float 
is located, and so the coating troubles 
should be reduced to a minimum, both 
on the float and on the wall of the 
meter at float level. Also, in the Rato- 
sleeve type of meter which we are 
testing, both the float and the tube 
are surrounded by hot liquor, and salt- 
ing is thereby reduced. We anticipate 
having to acid wash this meter at 
times in order to remove a complex 
lithium-containing varnish. However, 
we feel encouraged because we have 
now operated this meter continuously 
for over six months, using one wate 
wash daily, and we have obtained rea- 
sonable accuracy. 

In an operation such as ours at 
Trona, the main control action lies in 
valving, whether we are controlling 
flows, levels, or temperatures. In han- 
dling salted liquors, valving presents 
many problems. Generally speaking, 
salting is less of a problem where solu- 
tions are in motion, and in all our 
equipment we try to avoid “dead spots” 
where liquors can come to rest. In the 
case of a bottom-guided double-port 
valve, for instance, less than a shift’s 
run can result in a solid plug of salt 
locking the valve in either closed or 
open position. Of course, the simplest 
solution is to allow the worst salting 
liquor to flow freely and adjust a water 
or unsaturated flow to conform, and 
we use this where possible. Where we 
must use a bottom-guided type of valve 
on salting liquors we purge it as shown 
in Figure 8, and we have such valves 
in operation. The price is eternal vig! 
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Fig. 12 Level measurement systems. 
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lance to make sure the purge is con- 
tinuous. Currently we are experiment- 
ing with diaphragms as seals for the 
upper and lower guides in order to stop 
salting. Bellows seals may be expected 
to salt in their re-entrant portions, as 
shown in the sketch, Fig. 9, with con- 
sequent rupture. 

Greatest success to date with conven- 
tional valve types has been ejoyed with 
single seat angle-plug types of valves, 
such as shown in Fig 10, but even here 
we must purge the top of the plug in 
order to prevent deposition of salt, 
and we have some trouble with varnish 
on the plug. The butterfly type of 
valve with its straight-through flow is 
expected to find wide application. 

Probably our most satisfactory valve 
to date is a locally-developed one con- 
sisting of a straight run with flexible 
sides. See Fig. 11. The flow is adjusted 
by causing the sides to squeeze in. This 





arbon dioxide flow division. 


valve tends to keep itself clean when 
used for control work since the flexing 
loosens salt deposits and they are swept 
downstream. However, at present the 
valve is limited in the temperatures 
at which it can be used, and has piping 
limitations as well. I am not prepared 
to give any further details on this 
valve, but the principle of straight- 
through flow, coupled with constrict- 
ing surfaces, appears promising. The 
Saunders type of valve suffers excessive 
abrasion of its diaphragm in service 
on flows carrying solids, possibly: be- 
cause of the change of flow direction 
within the valve. 

In the measurement of levels we 
have difficulty with floats and float- 
actuated devices, because of formation 
of salt deposits from the saturated 
liquors. Some quite massive floats have 
been used at times in an attempt at 
moving control valves by lever arrange- 


ments, but in almost all cases they have 
been unsatisfactory. Salt forming on 
the floats changes their buoyancy and 
splash salts up the lever systems. 
Air bleeds or bubblers in the salting 
solutions are rapidly plugged by reason 
of cooling and drying effects where 
the air enters the solution. We use three 
main methods of _ level _ indication 
for control purposes. See Fig 12. The 
first, used where dilution is not critical, 
is simply a column of water balanced 
against the column of solution in the 
tank. By using a continuous stream of 
water down the stand-pipe we insure 
purity of the column, and we can read 
its level by float or bubbler. The second 
method a pressure transmitter, 
allowing us to reduce the purge 
quired, and lending itself readily 
remote indication or recording. 
third method uses a differential 
sure transmitter, and is applied to closed 
vessels. 

For measurement of liquid densities 
the matter of salting again rules out 
displacement or float type measure- 
ment. We use three main types of pri- 
mary systems as sketched in Fig. 13. 
In the first, a column of water 
balanced against a constant (overflow- 
ing) head of the liquor concerned, and 
we can read density by means of a 
float or bubbler. In the second method 
two columns of water are balanced 
against different heights of the liquor 
and the difference in elevations of water 
surface represents the density of the 
liquor. By varying the distance be- 
tween taps and the depth of im- 
mersion of the bubble tubes used 
for level measurement we can get a 
variety of density scales. The third 
method is a variation of the second, 
using a differential pressure trans- 
mitter. 

Since I am trying to present items 
more or less peculiar to operations 
such as Trona, I will ignore combus- 
tion controls, which are more or less 
of standard type. We have a few other 
control applications which I think may 
interest you. These are solutions which 
we have worked out for ourselves, and 
I will outline five. 

In one problem (see Fig. 14) we were 
required to divide a flow of carbon 
dioxide between three bubble carbona- 
tion towers with the further specifica- 
tion that the operator be able to vary 
the proportions to the various towers. 
This has been done by using three ad- 
justable pneumatic-set flow controllers, 
one to each tower. The set points of 
these controllers are adjusted by the 
control pressure from a pressure con- 
troller on the COs supply line. When 
the supply of CO, increases, the pres- 
sure rises and the control pressure 
from the pressure controller raises the 
control indexes of the flow controllers, 
increasing flow to the towers, with the 
reverse action occurring when supply 
falls off. In order to vary the distribu- 
tion of gas, the operator adjusts the 
relative amounts of index movement 
in response to pressure change on the 
flow controllers. 

Fig. 15 shows several of our devices 
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Fig. 15. Oliver filter control applications. 


Repviper 


fitted on an Oliver rotating drum filter. 
To the left I have sketched a water- 
column type level control system main- 
taining bowl level by controlling the 
filter feed valve on the basis of bubble 
tube pressure readings. On top the 
drum is a skid riding the cake, and the 
position transmitter sends an air pres- 
sure proportional to cake thickness 
to an indicating gage. The same pres- 
sure regulates the spray water pressure 
for cake wash through a_ balanced 
pressure-reducing valve, automatically 
varying the wash to suit cake thickness. 
This pressure also sets the control 
index for the repulping medium flow 
controller, automatically varying the 
flow of repulper medium according 
to cake thickness. 

Not all these systems are in use on 
any one filter, but they have all been 
successfully applied at Trona. The two- 
lever system sketched has been used 
on the spray pressure control, since by 
varying the angles of the levers we 
can change from linear pressure trans- 
mission to a more suitable characteris- 
tic of transmitted pressure. 

The problem to which Fig. 16 per- 
tains was to measure the expansion of 
a rotating drum which might be 
warped, and to control fire to hold this 
expansion at a constant value. The 
fact that the drum might be warped 
made use of a roller undesirable since 
it would give an unsteady reading. We 
decided to measure at one point on 
the drum, and hold this measurement 
during the rest of the rotation, so that 
warping would not result in an unsteady 
indication. As the guide wings come 
around each revolution, they position 
the feeler bar which is held steady by 
a friction lock on its mounting plate 
while not engaged in the guide. The 
feeler bar is attached to a pneumatic 
position transmitter and the length 
of the drum appears as an air pressure 
corrected once each revolution. This 
pressure is sent to a recording pres- 
sure controller calibrated to read in 
inches of expansion, and this controller 
handles the fire. While we originally 
hoped to control expansion of an eighty- 
foot drum to 4 inches plus-or-minus 
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ments; and, since failures a) 
more prominent than success 

are some who are inclined t f 
automatic control. I believe in self 
But where we have such cond ee 
I have outlined I don’t believe g; y, 
can depend on manufacturers’ ese 
tatives for all our solutions. 

they are not acquainted with 

our peculiar plant problems. | hink 
any control problem can be so \ eq }, 
a technically-trained man aco \ainte: 
with both plant problems and th. prog, 
ucts of many instrument manuf: 
turers. There is a standard m of 
equipment in somebody’s catalog fo, 
almost any conceivable operation 9, 
requirement. In our work we 
recognize new applications of 
ard items in new combinations. And < 
we sometimes mix different ma 
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Fig. 16. Calciner drum expansion control. C— Friction Hold 


0.25 inch, we have little trouble in con- 
trolling to plus-or-minus one-tenth of 
an inch. 

Fig. 17 represents a solution to the 
problem of ratioing small quantities 
of flotation oil to a widely varying 
flow of liquid. Capacities are large here, 
but there seemed little chance of di- 
rectly measuring either the input to 
the system or the results of oil addition. 
However, the dilution is automatically 
controlled to a constant density, and 
measurement of the dilute flow can 
give us a measure of the input to the 
system. Control has been established 
by the use of an orifice in an overflow 
launder and a varying head of oil be- 
hind another orifice. Referring to Fig. 
17, the head of liquor in the launder 
behind the orifice is proportional to 
the square of the flow rate. The dif- 
ferential pressure controller measures 
this head by means of the bubble tube 
and standpipe, and adjusts the oil level 
in the standpipe to an equal value. 
Flow of oil through the small orifice is 
proportional to the square root of the 
head, and hence directly proportional 
to the flow of liquor. The ratio is ad- 
justed by changing orifice size. 

I have tried to give an insight into 
some of our problems at Trona and 
some of our solutions. Automatic con- 
trol is not well established in our indus- 
try. Attempts at control have been 
made at times without full apprecia- 
tion of some of our peculiar require- 
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Fig. 17. Lithium flotation re- 
agent control. 


turers rather intimately. We think w 
are in a better position to do this tha 
any one manufacturer’s representative 
—who must push his own line—and 
we feel that by so doing we realize 
potentialities from the individual in- 
struments which might otherwise re- 
main ignored. And I am convinced that 
we will some day have automatic- 
control systems as complete and as 
satisfactory as found in any refinery 
or other plant. I expect difficulty, but 
I feel that the field of chemical proc- 
ess control has only been scratched 
The future holds success for the user 
and a great deal of interest for the 
engineer. 
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l he single pneumatic transmission tube, from 
the SK Pneumatic Recording Rotameter to the 
recording instrument, sets new standards of simplic- 
ity, economy and accuracy. Eliminating wiring and 
complicated circuits, this Rotameter has a mecha- 
nism within the transmitter which determines and 
transmits the rotor location to a recorder located 
in a convenient part of the plant. Of particular 
importance to you are such benefits as instant 
response to flow variations, the elimination of fire 
hazards and the explosion-proof characteristics of 
the instrument. You can use any one of many 
make recorders, and maintenance is easy—since 
the design features simplicity and reliable, trouble- 
free operation. Complete details on the Pneumatic 
Rotameter are contained in new Bulletin 18-RC, 
Write or call for your copy. 
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in this department we report new literature pertaining to Instrumentation, received from the 
manufacturers. We urge readers to request ONLY those bulletins which will be of value to 
them. Use the Postage-free Order Card on Page 1167. 





R-661 INDUSTRIAL INSTRUMENTS. _16- 
page bulletin describes and illustrates maker's 
pyrometers and alarm systems, salinity indi- 


cators and alarm, tachometers, electromagnetic 
balance, “Q” balances, operation recorders, level 


indicators, ete.; lists specifications.—The In- 
strument Laboratory Inc., 926-34 Elliott Ave. 
W., Seattle 99, Wash. 

R-662 AUTOMATIC CONTROL. 12-page 
Bulletin No. 6148 illustrates and describes 
maker's custom-built electrical process control 


panels; lists types, structural features; discusses 
example problems and solutions.—Process Con- 
trol Div., Richardson Scale Co., Clifton, N. J. 


R-663 BALANCING MACHINE.  6-page 
bulletin describes and illustrates maker's “HI- 
EFF” balancing machines; lists capacities, uses, 
advantages.—Taylor Dynamometer & Machine 
Co., 5108 W. Center St., Milwaukee 10, Wis. 


R-664 “hp JOURNAL.” 4-page Vol. 1 No. 
1 issue of this house organ presents article titled 
“A New Amplifier for Milli-microsecond Pulses” ; 


lists specifications.—Hewlett-Packard Co., 395 
Page Mill Rd., Palo Alto, Calif. 
R-665 VOLTAGE-DIVIDING RESISTOR. 


6-page bulletin illustrates and describes maker's 


“Type RV2" high-precision voltage-dividing re- 
sistor; gives special features, dimensions, speci- 
fications.—Technology Instrument Corp., 1058 
Main St., Waltham 54, Mass. 

R-666 DYNAMOMETERS. 4-page Bulletin 
760 describes and illustrates maker’s “HI-EFF” 
hydraulic dynamometers; gives uses, specifica- 
tions, capacities.—Taylor Dynamometer & Ma- 
chine Co., 5108 W. Center St., Milwaukee 10, 
Wis. 

R-667 RELAY CATALOG. 12-page Catalog 


D-20A describes and illustrates maker's sensitive, 
midget metal base, heavy-duty midget, etc., re- 
lays; gives general information, capacities.— 
Ward Leonard Electric Co., Mount Vernon, 
N. ¥ 


R-668 RADIO TUBE TECHNICAL MAN- 
UAL. 86-page technical manual in plastic ring 
binder describes and illustrates maker's new tube 
types; gives specifications, ratings, typical oper- 
ations, applications. Price 85 cents.—Sylvania 
Electric Products, Inc., Emporium, Pa. 


R-669 INDUSTRIAL PROCESS INSTRU- 
MENTS. 4-page bulletin illustrates and describes 
maker's recording thermometers, air-operated 
controllers, self-operating temperature control- 
lers, etc.; gives applications, dimensions.—Le- 
land Instrument Co., 520 East Larned, Detroit 
26, Mich. 


R-670 SPLIT-CORE VOLT-AMMETER. 4- 
page Catalog No. 109 describes and illustrates 
maker's “Amprobe™ pocket-sized volt-ammeter; 
gives specifications, uses, special features.—Pyr- 
amid Instrument Co., 49 Howard St., New York 
- me F 


R-671 CHLORINIZER. 2-page Bulletin 840- 
F3T illustrates and describes maker's “Gravi- 
metric Model CGS” chlorinizer; lists features; 
contains schematic flow diagram.—Builders-Prov- 
idence, Inc., Providence 1, R. I, 


R-672 LINEAR-ACTUATION VOLTAGE- 
DIVIDERS. 2-page bulletin describes and il- 
lustrates maker's “Types A and B Rectipots”; 
lists features, specifications.—G. M. Giannini & 
Co., Ine., 254 W. Colorade St., Pasadena 1, 
Calif. 

R-673 SOLDERING. IRONS. 2-page Cata- 
log No. 514 illustrates and describes maker's in- 
dustrial electric soldering irons; lists sizes, speci- 
fications.—Electric Soldering Iron Co., Inc., 
Deep River, Conn, 
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R-674 SPLASH-PROOF SWITCH. 2-page 
Data Sheet No. 55 describes and _ illustrates 
maker's “OP-AR50" splash-preof switch with 
plate actuator; discusses parts; lists character- 
istics, electrical rating.—Micro Switch, Freeport, 
Ii. 


R-675 SOLENOID AIR VALVES. 4-page 
Folder-S iliustrates and describes maker’s sole- 
noid operated valves for air pressures of 0 to 125 
psi.; lists features, specifications.—Valvair Corp., 
454 Morgan Ave., Akron 11, Ohio. 


R-676 MULTIPLIER PHOTOTUBE. 8-page 
technical bulletin describes and illustrates mak- 
er’s “Head-on Type 5819” multiplier photo- 
tube; lists characteristics; discusses installation, 
application.—Tube Dep’t., Radio Corporation of 
America, Harrisen, N. J. 


R-677 RADIOACTIVITY MEASUREMENT. 
8-page bulletin illustrates and describes maker's 
“Raychronometer” scaling instrument for meas- 
uring radioactivity with Geiger tubes; lists 
special features, characteristics, specifications. 
—Radioactive Products, Inc., 3201 E. Wood- 
bridge St., Detroit 7, Mich. 


R-678 ENGINE ANALYZERS. 16-page bul- 
letin describes and illustrates maker’s aircraft 
and portable engine analyzers, lists distinctive 
features; discusses operation.—Sperry Gyroscope 
Co., Great Neck, N. Y. 


R-679 EXPOSURE PHOTOMETERS. 24- 
page bulletin describes and illustrates maker’s 
photoelectric instruments for determination of 
exposure time in photomicrography and metallog- 
raphy; discusses operating procedures for various 
models; contains exposure nomograph.—Photo- 
volt Corp., 95 Madison Ave., New York 16, 
mE: 

R-680 SWEEP GENERATOR. 2-page bul- 
letin illustrates and describes maker’s “Model 
3434” TV-FM sweep generator with built-in 
markers.—The Triplett Electrical Instrument 
Co., Bluffton, Ohio. 


R-681 SOLENOID VALVES. 2-page bul- 
letin describes and illustrates maker’s solenoid 
valves for remote push-button control of hy- 
draulic systems; shows typical circuits.—Water- 
man Engineering Co., 721 Custer Ave., Evans- 
ton, Ill. 


R-682 FLOW CONTROL VALVES. 4-page 
bulletin illustrates and describes maker’s “Cone 
check” hydraulic check valves: gives engineering 
data.—The Parker Appliance Co., Cleveland 12, 
Ohio. 

R-683 INDUSTRIAL HAND-VALVES. 4- 
page bulletin illustrates and describes maker's 
angle and offset industrial valves; lists construc- 
tion features, engineering data.—The Parker Ap- 
pliance Ce., Cleveland 12, Ohio. 


R-684 THREE-WAY HYDRAULIC VALVE. 
4-page Bulletin A-3 describes maker’s 3500-psi. 
balanced three-way hydraulic valve; contains 
cutaway drawing, parts list.—The Valv-Trol 
Co., 167 Hill St., Akron 8, Ohio. 

R-685 ELECTRONIC INSTRUMENTS. 12- 
page Bulletin 231-A describes maker's electronic 
type instruments for temperature, pressure, 
flow, etc.—gives outstanding features, circuit 
diagrams, applications.—Bailey Meter Co., 1050 
Ivanhoe Rd., Cleveland 10, Ohio. 


R-686 STEEL FABRICATION. 8-page bulletin 
describes steel assemblies and sub-assemblies, 
instrument mounting structures, panels, con- 
trol boards, cabinets; shows samples.—Falstrom 
Co., Passaic, N. J. 


R-687 PRESSURE CONTROL PILOT. 8- 
page Bulletin No. 150 describes maker’s “Pilot 
Neo. 1500” for autematic control of pressure; 


lists types of service, operating 
discusses operation.—McAlear Mar 
Ce., 1901 S. Western Ave., Chicago 8 
R-688 INDUSTRIAL MICROSCO; 
bulletin describes maker's “‘Model 2 
trial microscope; lists attributes, spe 
sample photomicrographs.—Clarksta, 
11927 West Pico Blvd., Los Angeles 
R-689 RADIOACTIVITY 
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page bulletin describes maker’s G-M id pro. 
portional counters, and ionization cha). )e;, Pt 
detecting alpha, beta, gamma, and x 8, and 
neutrons; lists features, specification: use. _ 
N. Wood Counter Laboratory, 5646 Har); hes 
Chicago 37, Ill. ' 

R-690 HERMETICALLY-SEALED ki} LAyg 
4-page Bulletin 104 describes maker's plug-in. 
solder terminal, AN-connector-type hermticaliy. 
sealed relays; lists specifications, featu uses, 
—Leach Relay Co., 5915 Avalon B! Los 
Angeles 3, Calif. 

R-691 ROTARY ACTUATORS. 6-paye bull. 


tin describes maker’s rotary actuators; jist, 
design, performance statistics, applications ; cop. 
tains diagrammatic sketches.—Lear, Inc. 1) 
Ionia Ave., N. W., Grand Rapids 2, Mich 

R-692  MICA-WINDOW COUNTER. _ 2-pag, 
bulletin describes maker’s “Mark 1 Model 3” 
fusion-seal mica-window counter; lists features 
specificatiens.—Radiation Counter Laboratories, 
Inc., 1844 W. 21st St., Chicago 8, III. 


R-693 UNIVERSAL D-C. AMPLIFIER. 2». 
page bulletin describes maker’s “Type D(CA.3” 
universal d-c. amplifier; lists features, appli. 
cations, operation data.—Millivac Instruments, 
P. O. Box 3027, New Haven, Conn. 

R-694 INSTRUMENT HOUSING. 8-page bul. 
letin describes maker’s weatherproof and _ port. 
able instrument houses, safety heater, starting 
wheel, mercury protectors; lists features, uses, 
—Moran Furnance & Sheet Metal Co., 807 f, 
Fifth Place, Tulsa, Okla. 

R-695 FLOAT VALVES. 4-page bulletin des. 
cribes maker’s direct-acting, pilot control, single. 


and double-seated float valves; lists features, 
uses, dimensions.—O. C. Keckley Co., 400 W 
Madison St., Chicago 6, Ill. 

R-696 “TAYLOR TECHNOLOGY.” 32-page 


Vol. 2, No. 2 issue of this house organ presents 
articles titled “Instrumentation Reduces Complex 
Multiple Cycle Textile Dyeing Process te ‘Push- 
Button’ Operation,” “Dynamic Accuracy in 
Temperature Measurement,” and others.—Taylor 
Instrument Cos., Rochester 1, N. Y. 


R-697 COMPOUND MICROSCOPE. 4-page 
bulletin describes maker’s (Pan-Technics, Ltd. 
“Pantechniscope” unitized compound  micro- 


scope for educational or professional use; lists 
features, magnification.—Cal-Astro Optical Lab- 
oratories, 711 N. Lake Ave., Pasadena 6, Calif 


R-698 “SPECTROGAPHER’S NEWS LET- 
TER.” 4-page Vol. II, No. 12 issue of this house 
organ discusses maker’s new 1.5-meter grating 
spectrograph; contains article titled ““New Pro- 
cedures in Non-metallic Sample Analysis.” 4- 
page Vol. III, No. 1 issue discusses accessories 
to maker's 1.5-meter grating spectrograph; con- 
tains article titled “‘Semi-quantitative Factors 
for Uranium and Thorium.”—Applied Research 
Laboratories, 4336 San Fernando Rd., Glendale 
4, Calif. 


R-699 WEIGHT CONTROL, ETC. 30-page 
catalog describes maker’s weight indicators, 
drilling controls, rotary tachometers; lists parts 
prices.—Martin-Decker Corp., 3431 Cherry Ave., 
Long Beach 7, Calif. 


R-700 SPECTROGRAPH. 4-page bulletin des- 
cribes maker’s “No. 6200” 1.5-meter spectro- 
graph; discusses construction, features; lists 
specifications.—Applied Research Laboratories, 
4336 San Fernando Rd., Glendale 4, Calif. 


R-701 DENSITOMETER. 4-page bulletin de- 
scribes maker’s sound-track densitometer; dis- 
cusses operation, applications.—Photovolt Corp 
95 Madison Ave., New York 16, N. Y. 


R-702 CONTROL VALVES. 12-page Bulle- 
tin 103 describes maker’s control valves; lists 
operation, performance statistics.—Paul Valve 
Corp., 683 Third Ave., New York 17, N. Y. 


R-703 COLOR MEASUREMENT.  2-page 
bulletin describes maker’s “Model 610” photo- 
electric reflection meter fer color printing con- 
trol; lists features, accessories; discusses opera- 
tion.—Photevolt Corp., 95 Madison Ave., New 
York 16, N. Y. 


R-704 COMBUSTION CONTROL.  8-page 
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showing Red Diamond Electronic 
Crown Detector in operation. 


Cover of control box re- 








trol, single. “ . moved to show installation 
, Sing ore 5 Ww . open 

s features, sety © ~of CLARE Type 'C™ Relay. 

0., 400 W. " 


32-page 
Nn presents 
es Complex 


sere This electronic device warns of any interruption of the crown 

— supply in bottling operations. It is sold by Liquid Carbonic 
Corporation of Chicago and manufactured by Industrial Re- 
search Laboratories of Baltimore, Md. 


A bottle feeler switch is inserted in the control grid circuit to 
close the circuit when a bottle passes between the poles. If a 
crownless bottle passes, an electronic tube momentarily oper- 
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this hous “gf? 

> guating I ates the CLARE Type “C” Relay and an alarm sounds for a 
— Pro. Ff few seconds. Passage of the second crownless bottle causes the 
oa CLARE relay to stop the machine on the second operation. 


ccessories 
aph; con- 
Factors & CLARE relays were selected by Industrial Research Labora- 


a 5 tories for this important operation because of their long repu- 
tation for accurate, long-life performance as components of 
devices designed for trouble-free operation, day in and day 
out. In larger plants, more than a million bottles per week 
pass through the machine. 


— > If you have a difficult relay problem, a requirement where ordi- 
a. F nary relays just won't do, why not take it up with our engi- 
ratories, neers? CLARE sales engineers are located in principal cities. 
lif. . They are experienced in the most difficult types of relay prob- 
o * lems. We invite you to take advantage of their services. Call 
t Corp. them direct . . . or write to C. P. Clare, 4719 West Sunnyside 


Avenue, Chicago 30, Illinois. In Canada: Canadian Line Mate- 
Bulle- rials Ltd., Toronto 13. Cable address: CLARELAY. 
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First in the Industrial Field 
























































| Rie Jerguson Heated Gages 
for accuracy if you are deal- 
ing with high viscosity liquids that 
flow sluggishly. 

On the other hand, if you are 
dealing with highly volatile liquids 
which tend to boil, use Jerguson 
Cooled Gages with circulating 
cooling medium. 

In either case, Jerguson en- 
gineers have the answer, with a 
complete line of pages that give 
accurate reading of all liquids un- 
der a// temperature conditions, 

Jerguson Heated-Cooled Gages 











are made in internal tube and 
double chamber models for all 
pressures, 


Illustration shows Internal Tube 
Model, Reflex Type, with No. 93 
Valves. Write for 
Data Unit No. 17. 
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Bulletin No. 103 describes maker's “Robot-Eye” 
combustion control for hydrocarbon-fuels firing ; 
gives typical installations, application tables.— 
General Power Plant Corp., 381 Fourth Ave., 
New York 16, N. Y. 

R-705 VISUAL INSPECTION INSTRU- 
MENT. 2-page bulletin describes maker's “In- 
spector” fluorescent-lighted visual inspection 
equipment ; lists features uses.—Larrimore 
Sales Co., Box 1234, Central Station P. O., 
St. Louis 1, Mo. 


R-706 AIR FILTER-DRYER. 4-page bulle- 
tin describes maker’s “‘Condensifilter” for dry, 
clean, oil-free compressed air; discusses con- 
struction, operation; lists specifications.— 
Hankison Corporation, 1501 Beaver Ave., Pitts- 
burgh 12, Pa. 


R-707 COMBUSTIBLES RECORDER. _16- 
page Bulletin No. 150-A describes maker's 
combustibles recorder for boiler furnaces, in- 
dustrial furnaces, chemical processes, etc.; 
discusses features, applications, performance. 
—Bailey Meter Co., 1050 Ivanhoe Rd., Cleveland 
10, Ohio. 


R-708 TEMPERATURE REGULATORS. 8- 
page Bulletin 329 describes maker’s “Series No. 
11” self-operating regulators for temperature 
control of liquids and air; lists uses, specifi- 
cations, dimensions.—The Powers Regulator 
Co., 2720 Greenview Ave., Chicago 14, Ill. 

R-709 AIR CONTROL VALVES. 4-page 
Folder-A describes maker's air control and sole- 
noid valves; lists features, uses.—Valvair Corp., 
454 Morgan Ave., Akron 11, Ohio. 

R-710 HIGH-VACUUM APPARATUS. 50- 
page Bulletin 10A describes maker's high- 
vacuum pumps and accesssories; discusses “‘Plan- 
ning the High Vacuum  System.”—Central 
Scientific Co., 1700 Irving Park Rd., Chicago 13, 
Ill. 

R-711 PRECISION LATHES. 4-page Bul- 
letin F describes maker’s precision lathes for 
small parts and fine tool work; lists features, 


dimensions.—Louis Levin & Son, Inc., 782 E. 
Pico Blvd., Los Angeles 21, Calif. 
R-712 PHOTOELECTRIC COLORIMETER. 


4-page Bulletin B-214 describes maker’s ‘Model 
8” photoelectric colorimeter; lists features, 
types.—E. Machlett & Son, 220 E. 23rd St., New 
York 10, N. Y. 


R-713 VOLTAGE CONTROL. 4-page bulle- 
tin describes maker’s “‘Variac”’ autotransformers 
for voltage control; lists features, specifications. 
—General Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. 

R-714. INSTRUMENT PANELS, CUBICLES. 
12-page bulletin describes maker’s instrument 
panels, cubicles, cabinets; gives design, engi- 
neering details, - specifications.—Falstrom Co., 
Falstrom Court, Passaic, N. J. 


R-715 ZIRCON REFRACTORY WARE. 18- 
page catalog describes maker’s zircon base re- 
fractory ware; lists properties, sizes, prices.— 
Laboratory Equipment Corp., St. Joseph, Mich. 

R-716 SELENIUM RECTIFIERS. 8-page 
Bulletin DB-19-025 describes maker’s standard 
and high-voltage selenium rectifiers; lists fea- 
tures, characteristics, efficiency curves.—West- 
inghouse Electric Corp., P. O. Box 868, Pitts- 
burgh 30, Pa. 

R-717 AIR CIRCUIT BREAKERS. 8-page 
Catalog 2550 describes maker's “Type RS” air 
eircuit breakers; lists application, features, 
characteristics.—Roller-Smith, 1766 N. Market 
St., Bethlehem, Pa. 


R-718 “CEC” RECORDINGS.” 4-page Vol. 3, 
No. 3 issue of this house organ features article 
titled “Oscillograph Data Aid Engineers in De- 
sign of New Oil Well Pump”; contains other 
articles on maker’s equipment.—Consolidated 
Engineering Corp., 620 N. Lake Ave., Pasadena 
4, Calif. 

R-719 ELECTROMETRIC TITRIMETER. 4- 
page bulletin describes maker’s “Improved 
Senior” electrometric titrimeter; discusses fea- 
tures, uses; lists accessories.—Fisher Scientific 
Co., 717 Forbes St., Pittsburgh 19, Pa. 

R-720 STRAIN GAGE CATALOG. 12-page 
catalog describes maker's “SR-4" strain gages; 
contains price list, specification table; lists 
accessories.—Testing Equipment Dep't, The 
Baldwin Locomotive Works, Philadelphia 42, 
Pa. 

R-721 “CURRENTLY.” 8-page Vol. 3, No. 
1 issue of this house organ features articles 
titled “Nobatron to Regulator,” “Overcoming 








Voltage Drop,” “Engineering Notes 
—Sorensen & Co., Inc., 375 Fairfield 
ford, Conn. 

R-722 ELECTROCHEMOGRA 
folder describes maker's “Type E”’ e! oa 
graph for polarographic analyses aes 
features, performance.—Leeds & No up ( 
4934 Stenton Ave., Philadelphia 44, P 

R-723 ROTARY COUNTERS. 2-; 
tin describes maker’s “Productimet: 
counters; lists features, application 


Mfg. Co., 1990 N. Buffum St., Mil: ukee 
Wis. 

R-724 AIR-OPERATED CONTRO! RS, , 
page bulletin describes maker's “S¢ a 
air-operated controllers; lists featur uses... 


Conr 


The Bristol Co., Waterbury 91, 


R-725 HIGH TEMPERATURE Tl ies. ,» 
page bulletin describes maker’s “Trianyie y; 
impervious mullite pyrometer sheaths, combyx. 
tion tubes; lists features, sizes.—Morgai ie, [n, 
3302 48th Ave., Long Island City 1, N. \ 

R-726 RECORDING PAPERS. Two 
4-page and 12-page, describe maker's 
papers; discuss use with various re 
Alfax Paper & Engineering Co., 39 | 
Ave., Brockton, Mass. 

R-727 LIQUID-LEVEL CONTROLLERS, , 
page bulletin describes maker’s “Magneswitch 
liquid-level controllers; lists characteristics, sp¢. 
cial features.—Jo-Bell Products, Inc., 
St. Louis Ave., Chicago 32, Ill. 

R-728 CONSTANT-VOLTAGE TRANS. 
FORMERS. Two 2-page bulletins, CVH-136 ang 
CVE 138, describe maker’s “Type CVH”" fo, 
constant voltage with low harmonic distortion 
and “Type CVE” constant voltage power sup. 
ply transformer; both list characteristics, dimen. 


booklets 
ording 
ders, 


iverside 


1820 So 


sions—Sola Electric Co., 4633 W. 16th St 
Chicago 50, Ill. 

R-729 GLASS CYLINDERS. 4-page cata. 
log describes maker’s line of glass cylinders for 
industrial use; lists types, prices.—Dunbar 
Glass Corp., Dunbar, W. Va. 

R-730 AIR-MOVEMENT GAGES. _ 2-page 


Bulletin No. 250 describes maker’s “‘Magnehelic 
supersensitive pressure gages for checking air 
movement; discusses features, construction.— 
F. W. Dwyer Mfg. Co., Chicago 12, Ill. 

R-731 ORIFICE FITTINGS. 6-page Bulletin 
48 CN describes maker’s “Type CN” orifice 
fittings; discusses features, installation, 
cations.—Commercial Iron Works, 2424 
St., Los Angeles, Calif. 

R-732 PLUG-IN AMPLIFIERS. 2-page bulle- 
tin describes maker’s subminiature  audio- 
frequency plug-in amplifiers; lists features 
specifications.—The Walkirt Co., 5808 Marilyn 
Ave., Culver City, Calif. 


appii- 
Porter 


R-733 AUTOMATIC SHUT-OFF VALVES 
2-page bulletin describes maker's pressure— 


operated automatic shut-off valves; lists charac- 
teristics, features—Security Valve Corp., 41! 
San Fernando Rd., Los Angeles 31, Calif. 

R-734 INSTRUMENT HOUSING. 
bulletin describes maker’s “Tilt Back” 
meter house; gives dimensions, assembling in- 
structions.—Gordon Z. Greene Co., 2335 E. &th 
St., Los Angeles 21 Calif. 


2-page 
orifice 


R-735 TIME CONTROL DEVICES. 28-page 
bulletin describes maker’s time-delay relays 
repeat-cycle timers, interval timers, etc.; lists 


features, specifications, uses.—The A. W. Haydon 
Co., Waterbury 32, Conn. 

R-736 METERING PUMPS. 4-page Bulle 
tin Neo. 1 describes maker’s metering pumps; 
lists features, performance data.—Edward 
Robinson, Inc., 95 Park Ave., Nutley 10, N. J 

R-737 “HASTINGS INDICATOR.” 
issue of this house organ. features articles on 
maker’s “‘Raydist’”’ automatic ship-position plot- 
ting board, and other equipments.—Hasting: 
Instrument Co., Inc., P. O. Box 1275, Hampton, 
Va. 

R-738 THERMOWELLS. 44-page Catalog No 
200 describes maker’s thermowells; gives speci- 
fications, dimensions.—Trinity Equipment Corp 
472 Westfield Ave. E., Roselle Park, N. J. 


8-pagt 


R-739 “GENERAL RADIO EXPERI- 
MENTER.” 8-page Vol XXIV, No. 5 issue of 
this house organ features articles titled “A 
Smaller ‘Variac’ Speed Control,” “Returning 
Instruments for Repair.’"-—General Radio (o.. 


275 Massachussetts Ave., Cambridge 39, Mass 
R-740 AIR VALVES. 12-page Bulletin AV!!! 
describes maker’s line of standard air valves 
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remote control of single- and double-acting 
re cylinders; lists features, dimensions.—The 
aan Co., 222 W. Market St., Akron 9, Ohio. 
R-741 RADIATION» PYOMETERS. 12-page 
Bulletin P1242 illustrates and describes maker's 
“pyrovisor” radiaticn pyrometers; gives prin- 
iple of operation, typical applications, fea- 
area The Bristol Co., Waterbury 20, Conn. 

R-742 WATTHOUR METER TESTING 
ACCESSORIES. 12-page Cat. No. 1, Sec. 8F 
describes maker’s meter-testing accessories, 
pinding posts, terminal lugs, flexible cable, etc.; 
lists uses, specifications.—The States Co., Hart- 
ford, Conn. 

R743 “THE OHMITE NEWS.” 2-page Sep- 
tember issue of this house organ features ar- 
ticles on maker’s resistors and other devices.— 
Ohmite Mfg. Co., 4835-41 Flournoy St., Chicago 
44, Il. 

R-744 BATTERIES. 6-page bulletin describes 
maker's industrial, laboratory, radio and ignition 
batteries ; contains specification sheet.—Specialty 
Battery Co., Madison 3, Wis. 

R-745 TUNING-FORK RESONATORS. 12- 
page bulletin describes maker's tuning-fork 
resonators; discusses operation; lists specifi- 
cations. —Philamon Laboratories, 5717 Third 
Ave. Brooklyn 20, N. Y. 

R-746 MECHANICAL COUNTER. 2-page 
Bulletin G49-68 describes maker’s “Duo Cam” 
counter; gives specifications, ordering instruc- 
tions.—Veeder-Root, Inc., Hartford, Conn. 

R-747 PORTABLE TACHOMETER. 2-page 
pulletin illustrates and describes maker’s port- 
tachometer and portable hand 
tachometer; lists features, specifications.—The 
Electro-Mechano Co., Milwaukee, Wis. 

R-748 STRAIN GAGE. 4-page Bulletin 279 


) describes maker’s “SR-4” strain gage; discusses 
) principle of operation, uses, material and con- 
) struction—The 


Baldwin Locomotive Works, 
Philadelphia 42, Pa. 

R-749 X-RAY SPECTROMETER. 2-page bulle- 
tin describes maker’s X-ray spectrometer; dis- 
cusses method of operation, uses.—Ohio X-Ray 
Inc.,.Rm 6, Bedford Savings & Loan Bldg., 
Bedford, Cleveland, Ohio. 

R-750 DIRECT-RECORDING DISPLACE- 
MENT GAGE. 2 page bulletin describes and 
illustrates maker’s “Model BL-309" direct- 
recording displacement gage; lists features, 
specifications.—The Brush Development Co., 
3405 Perkins Ave., Cleveland 14, Ohio. 

R-751 MATERIAL TESTING. 4-page reprint 
“‘Hypersonic’ Non-destructive Material Test- 
ing” by H. B. Shaper discusses maker’s method 
of detecting flaws in materials by supersonic 
means.—The Brush Development Co., 3405 
Perkins Ave., Cleveland 14, Ohio. 


R-752 QUICK-OPENING VALVE. 4-page 
Bulletin B-2 describes maker’s reverse-acting 
quick-opening valve; gives dimensions, parts 
list—The Valv-Trol Co., 167 Hill St., Akron 
8, Ohio. 

R-753 WEATHER INSTRUMENTS, 48-page 
Bulletin 9 describes maker’s standard weather 
instruments; gives features, performance data, 
ordering information.—Friez Instrument Div., 
Bendix Aviation Corp., Baltimore 4, Md. 


R-754 PYROMETER INDICATORS. 2-page 
Bulletin 25 describes and illustrates maker's 
multiple-point pyrometer indicators; lists fea- 
tures, available ranges.—Thermo Electric Co., 
Inc., Fair Lawn, N. J. 


R-755 LIQUID-LEVEL CONTROL. 2-page 
Bulletin 9800 describes maker’s ‘Prob-o-trol 
Type X” floatless controllers for chemical in- 
dustries, food processing, etc.; lists features, 
applications, operation, specifications.—Auto- 
matic Control Co., St. Paul 4, Minn. 


R-756 D-C AMPLIFIER. 2-page bulletin 
describes maker’s “‘Model BL-913” direct-coupled 
amplifier for use with magnetic oscillograph; 
lists features, specifications.—The Brush Devel- 
= Co., 3405 Perkins Ave., Cleveland 14, 

io. 


R-757 HYDRAULIC 
4-page Bulletin A-1 
pressure hydraulic operating valve; 
tures, parts list.—The Valv-Trol Co., 
St., Akron 8, Ohio. 


R-758 TEMPERATURE AND HUMIDITY 
RECORDERS. 4-page bulletin describes maker’s 
temperature and humidity recorders and _ in- 
dicators; lists features, capacities.—Friez In- 
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“... The gages specified on the above order 
are to replace standard clock gear movement 
type now in use to indicate pressures in sev- 
eral of our chemical processes which are sub- 
ject to considerable pulsation. From previous 
experience the writer has found the Helicoid 


movement to be far superior to the old type.” 














Signed by a Plant Superintendent. 
Name of company on request. 


@There’s only one reason why a plant super- 
intendent would consider HELICOID gages ‘‘superior’”’ 
to others on a tough application. 


They save money! 


Of course they have to be dependably accurate— 
long-lasting—easy to calibrate. Those are the advan- 
tages that add up to lower cost per gage, per year. 
And the more gages you use, the more substantial the 
saving. 


Send for your copy of the new HELICOID GAGE 
catalog now. 












4 Only Helicoid Pressure Gages 


“have the Helicoid Movement 


HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 
Bridgeport 2, Connecticut 
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atrument Div., Bendix Aviation Corp., Baltimore 
4, Md. 

R-759 HALF-WAVE RECTIFIER. 2-page 
bulletin describes maker's “IV2" miniature- 
type half-wave vacuum rectifier; lists general 
data; discusses installation and application.— 
Tube Dep't, Radio Corporation of America, 
Harrison, N. J. 


R-760 DECIMAL SCALER. 6-page bulletin 
decribes maker's “Model 2000" for all nuclear 
measurements, medical work, industrial appli- 


cations, physical and chemical research.—Berke- 
ley Scientific Co., Richmond, Calif. 


R-761 CYCLE CONTROLLER. 1-page bul- 
letin describes and pictures maker's ‘“‘Cyclo- 
Trol” for controlling mechanical time cycles.— 
Cyclotron Specialties Co., Moraga, Calif. 

R-762 AUTOMATIC ELECTRIC FURNACE. 
l-page bulletin describes with price list maker's 
laboratory furnace with complete automatic 
temperature control.—Western Gold and Pilati- 
num Works, 589 Bryant St., San Francisco, 
Calif. 

R-763 RADIATION-DETECTION DENSI- 
TOMETER. 3-page Bulletin No. 270 gives com- 
plete description with price list of maker's 
photoelectric instrument for the exact meas- 
urement of density of x-ray film employed in 
personnel monitoring.—Photovolt Corp., 95 
Madison Ave., New York 16, N. Y. 

R-764 “ELECTRONIC PNEUMATIC ME- 
CHANICAL INSTRUMENTATION.” 32-page 
Vol. 4, No. 2 issue of this house organ features 
articles titled “Adequate Instrumentation Aids 
Materially in Production of High Quality Tex- 
tiles,” “Progress Parade of Process Instrumen- 
tetion” and eight other articles.—B-own Instru- 


ment Div., Wayne and Windrim Aves., Phila- 
delphia 44, Pa. 

R-765 GRAVIMETRIC WATER VAPOR 
PERMEABILITY CUPS. 2-page leaflet de- 


scribes cups to determine water vapor permea- 
bility rates at any temperature or relative hu- 
midity.—Thwing Albert Instrument Co., Penn 
St. and Pulaski Ave., Philadelphia 44, Pa. 


R-766 INTERRUPTER MACHINE. 2-page 
bulletin illustrates and describes maker's instru- 
ment for accurately timing and interrupting an 
electrical circuit.—Stromberg-Carlson, Rochester, 
Mu... 

R-767 “NOTES ON LINEAR VARIABLE 
DIFFERENTIAL TRANSFORMERS.” 56-page 
booklet covers the subject thoroughly with edi- 
torial, picture, and charts.—Schaevitz Engi- 
neering, Camden 11, N. J. 


R-768 PINCH-TYPE VALVES. 1i6-page Bul- 
letin 450 describes with applications maker's 
line of slip-on type, flanged, diaphragm-motor 
type, valve positioner, ete. Also a page on 
rubber piping.—Flexible Valve Corp., Palisades 
Park, N. J. 


R-769 SOIL TESTING. 2-page leaflet de- 
scribes a new type combination soil testing 
outfit.—La Motte Chemical Products Co., Tow- 


son, Baltimore 4, Md. 


R-770 PIPE LINE SHOCK ABSORBER. 2- 
page catalog insert pictures and describes 
four models of compact shock absorbers and 
excess pressure eliminators.—R-S Products 
Corp., 4530 Germantown Ave., Philadelphia 
44, Pa. 

R-771 BUTTERFLY 
Catalog No. 18 features maker's 50-pound line 
ef narrow face-to-face valves.—R-S Products 
Corp., Wayne Junction, Philadelphia 44, Pa. 

R-772 ELECTRIC TACHOMETER. 4-page 
Bulletin No. 492 describes maker's electric 
tachometer and cutmeter.—Electric Tachometer 
Corp., 2218 Vine St., Philadelphia 3, Pa. 


R-773 AUTOMATIC CIRCULAR DIVIDING 
MACHINE, 2-page Bulletin 182-49, describes 
a fully automatic machine for production ruling 
of precision circular scales.—Gaertner Scientific 
Corp., 1201 Wrightwood Ave., Chicaro 14, II. 


R-774 “TRACERLOG.” 12-page No. 22 is- 
sue of this house organ features article titled 
“The Beta Gamma Samples for Radioassay.” 
—Tracerlab, 130 High St., Boston 10, Mass. 

R-775 POLARIZED D-C. RELAY. 6-page 
bulletin describes maker‘s “Micropositioner”™ 
voltage or differential circuit sensitive polarized 
relay for d-c. control circuits.—Barber-Colman, 


VALVES. 12-page 


Rockford, Ui. 
R-776 MICROHMMETER. 2-pace bulletin 
pictures and describes “Model 151-S,” a new 
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instrument for low-resistance measurements.— 
J. W. Dice Co., Englewood, N. J. 

R-777 ELECTRONIC METAL DETECTOR. 
20-page bulletin describes and pictures operation 
and application of detector designed to safe- 
guard non-metallic products.—Allis Chalmers, 
Milwaukee, Wis. 

R-778 ELECTRIC HEATING 
page Catalog No. 50 describes 
“Chromalon” units—strips, rings, 
cartridges with wide variations in wattage, 
voltage and sheath material.—Edwin L. Wie- 
gand Co., 7500 Thomas Blvd., Pittsburgh 8, Pa. 

R-779 PAPER TESTING INSTRUMENTS. 
4-page folder covers instruments for bursting 
pressures, bulking or thickness measurements, 
and obtaining basic weights.—E. J. Cady & Co., 
134 N. LaSalle St., Chicago 2, III. 


UNITS. 52- 
four basic 
tubulars and 


R-780 “COOK DIAPHLEN.” 2-page News- 
letter No. 10, Vol. 1, announces the “Hydtrol” 
medium-pressure switch.—Cook Electric Co., 
2700 North Southport, Chicago 14, Ill. 

R-781 NAMEPLATES. 2-color folder de- 
scribes engraved laminated plastic nameplates 
for industry.—Industrial Nameplate Service, 
Box 5005, Houston 12, Texas. 

R-782 “hp JOURNAL.” 4-page Vol. 1, No. 


2 issue of this house organ describes a new fre- 
euency standard and time interval generator. 
—Hewlett-Packard Co., 395 Page Mill Road, 
Palo Alto, Calif. 


R-783 REFLECTOSCOPE. 4-page Bulletin 
50-105 describes an ultrasonic instrument for 
leocatine defects in metals—Sperry Products, 
Danbury, Conn. 

R-784 INDUSTRIAL THERMOMETERS. 16- 
page Bulletin E contains complete data on 
liquid-in-vlass thermometers.—Precision Ther- 


mometer and Instrument Co., 1475 Brandywine 


St., Philadelphia 30, Pa. 

R-785 WIRE MARKERS. 12-page catalog 
shows latest methods of marking wire, pipe, 
cable, conduit, ete.—Western Lithograph Co., 
600 E. Second St., Los Angeles 54, Calif. 

R-786 ANGLE CHECK VALVE. 2-page bul- 
letin gives specifications for maker’s angle check 
valves.—The Valv-Trol Co., 167 Hill St., Akron 
8, O. 

R-787 AUTOMATIC HIGH-PRESSURE IN- 
LET VALVE. 2-page bulletin gives specifica- 
tions for maker’s automatic high pressure inlet 
valves.—The Valv-Trol Co., 167 Hill St., Akron 
8, O. 

R-788 BALANCED TWO-WAY HYDRAUL- 
IC VALVES. 2-page bulletin gives specifica- 
tions for maker’s two-way hydraulic valves.— 
The Valv-Trol Co., 167 Hill St., Akron 8, O. 


R-789 FLARING TOOL. 2-page_ Bulletin 
No. 378 describes a tool that flares, burnishes 
and dees not score tubing.—Imperial Brass 


Mfg. Co., 1200 W. Harrison St., Chicago 7, Ill. 

R-790 CARRIER-CIRCUIT EQUIPMENT. 
8-page bulletin illustrates and describes maker's 
“Type 32” three-channel carrier with nine sub- 
channels; discusses advantages, performance, 
characteristics.—Lenkurt Electric Co., San 
Carlos, Calif. 

R-791 “CURRENT DATA ON HIGH VACU- 
UM APPARATUS.” 8-page, Vol. 1, No. 2 issue 
of this house organ features article titled ““The 
Production of Low Pressures,” discusses use of 
maker’s high vacuum apparatus.—Vacuum 
Equipment Div., Distillation Products, Inc., 
Rochester 13, N. Y. 

R-792 WATER HARDNESS TEST. 
bulletin describes maker's hardness titration 
test for water analysis; gives procedure, ad- 
vantages (technical data in paper “Total Hard- 
ness in Water by Direct Colorimetric Titra- 
tion”’).—W. H. and L. D. Betz, Gillingham & 
Worth Sts., Philadelphia 24, Pa. 


2-page 


R-793 ISOTOPE-RATIO MASS SPECTROM- 
ETER. 8-page Bulletin CEC-1803A describes 


maker’s “Model 21-201 isotope-ratio mass spec- 
trometer for measurment of stable rare isotopes ; 
lists typical stable isotopes, their uses; discusses 
characteristics, performance, features, specifi- 
cations.—Consolidated Engineering Corp., 620 
No. Lake Ave., Pasadena 4, Calif. 

R-794 
bulletin describes maker's laboratory ovens, 
analytical balances, electric furnaces; lists 
features, uses, specifications.—Boder Scientific 
Co., 719-721 Liberty Ave., Pittsburgh 22, Pa. 

R-795 “CAREERS IN THE ELECTRICAL 


INDUSTRY.” 32-page booklet pictures and 





LABORATORY EQUIPMENT. 12-page - 





discusses company’s career possibili: 
tunity and training for electrica! 
General Electric Co., Schenectady 5 y 

R-796 PNEUMATIC @GAGE. 14-; Caty 
log DTP-491 describes aker’s dial e “Py 
cisionaire”’ gage for dimensional che, 
specifications, applications of variou 
The Sheffield Corp., Dayton 1, Ohio 


R-797 ZONE HEAT CONTROL. 


Z: list 


odels 


ge | 
letin F-3718 describes and _ illustra: thy. 
maker's equipment in various app! ons ¥ 
zone control for regulating heat supply —Barh,,. 
Colman Co., Rockford, Il. 

R-798 INDUSTRIAL ELECTRICA CON. 
TROLS. 12-page bulletin describes make, 
motor-operated valves, control motors and «. 
tems; lists applications, specifications. — Barbe. 
Colman Co., Rockford, Il. 

R-799 THERMOSTATS. 2-page bulletin 4. 
scribes maker’s “Type R” bimetal thermostats. 
discusses application, principle, operation Si: 
struction.—Stevens Mfg. Co., Inc., Mansfield 
Ohio. 

R-800 TIME DELAY RELAYS. 4-page py). 


letin describes maker’s “Agastat’’ electropney. 
matic time relays; lists features, applications 
specifications.—American Gas Accumulator (5 
1027 Newark Ave., Elizabeth 3, N. J. ; 


R-801 “SELECTING MAGNETIC RELAys 
FOR INDUSTRIAL CONTROLS.” 12-page r. 
print of article by H. F. Littlejohn, Jr., dis. 


cusses nine factors governing selection of jp. 
dustrial-type magnetic relays; effects on relay 
performance.—W urd Leonard Electric (o, 
Mount Vernon, N. Y. 

R-802 ONE-HALF-OCTAVE FILTER. 2-page 
bulletin describes maker’s “Model SA-2” one. 


half-octave filter; lists performance data, speci. 
fications.—Gertsch Products, Inc., 11846 Missis. 
sippi Ave., Los Angeles 25, Calif. 


R-803  “S-L INSTRUMENT NOTES.” 4-page 
No. 11 issue of this house organ contains articles 
titled “Electromagnetic Determination of Wire 
Stress,” “Primary Standards of Linear Accelera. 
tion.”—Statham Laboratories, Inc., 9328 Santa 
Monica Blvd., Beverly Hills, Calif. 

R-804. TEMPERATURE TEST CHAMBER. 
2-page Bulletin 5.1 describes maker's ‘Model 
TC-1" temperature test chamber; discusses fea- 
tures, capacity, specifications.—Statham Lab. 
oratories, Inc., 9328 Santa Monica Blvd., Beverly 
Hills, Calif. 


R-805 CENTRALIZED CONTROL PANEL. 
6-page Bulletin 509 describes maker’s ‘“‘Null- 
matic” controls and use on graphic panel; 
discusses use, specifications.—Moore Products 
Co., H & Lycoming Sts., Philadelphia 24, Pa. 

R-806 STRAIN-GAGE PICK-UP. 2-page 
Bulletin No. 1.3 describes maker’s ‘‘Model G7” 


displacement or force transducer; lists features, 
specifications, selection table.—Statham Labora- 


tories, 9328 Santa Monica Blvd., Beverly Hills, 
Calif. 
R-807 MERCURY CLEANING. Demonstra- 


tion samples of mercury contained in two vials 
held in corrugated pasteboard, illustrate ‘before 
and after” examples of mercury: (1) badly 
contaminated; (2) cleaned in maker’s “Oxifier” 


and “Type F”. filter.—Bethlehem Apparatus 
Co., 860 Front St., Hellertown, Pa. 
R-808 CHEMICAL FEEDER. 4-page Cata- 


log 62 describes maker’s “‘Feed-rator” chemical 
feeder for liquids and gases; discusses opera- 
tion, specifications; gives typical applications; 
lists chemicals handled.—Fischer & Porter (o., 
Hatboro, Pa. 

R-809 SHOCK RECORDER. 4-page bulletin 
describes maker’s “Impact-o-graph” shock re- 
corder for determining cause, time and place 
of damage in merchandise handling; lists fea- 
tures, specifications—Cleveland Impact Re- 
corder, Inc., Union Commerce Bldg., Cleveland 
14, Ohio. 

R-810 “THE OHMITE NEWS.” 2-page Oc- 
tober issue of this house organ contains articles 
on maker’s resistors and their varied uses.— 
Ohmite Mfg. Co., 4835-41 Flournoy St., Chicago 


44, Ill. 

R-811 “SPECTROGRAPHER’S NEWSLET- 
TER.” 4-page Vol. III, No. 2 issue of this 
house organ features articles titled ““A New 


Solution Excitation Attachment,” “Spectro-chem- 
ical Analysis of Copper Alloys.’’-—Applied Re- 
search Labs., 4336 San Fernando Rd., Glendale 
4, Calif. 


R-812 TACHOMETERS. 8-page bulletin de- 
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Sales Manager Wanted 


By small old-established Indus- 
trial Thermometer Recorder and 
Controller manufacturer. Must 
be experienced in this field and 
able to personally contact home 
office territory, be good corres- 
pondent and competent to handle 
and increase present Agency- 
} Representative program. Good 
opportunity for hard worker 
who has connections and can 
build up a profitable sales or- 
ganization. Chicago area. 
Instruments Publishing Co. 
Box 172, 921 Ridge Ave. 
Pittsburgh 12, Pa. 








scribes maker’s line of “‘Westach” engine, in- 
dustrial, portable tachometers, wind speed and 
direction equipment, etc.; gives specifications, 
features, list of users.—Westberg Mfg. Co., 612 
N. Michigan Ave., Chicago 11, III. 

R-813 “MODERN PRECISION.”  8-page 
Vol. 9, No. 2 issue of this house organ features 
articles on uses of maker’s recorders and con- 


‘trollers in metals, process industries, ceramics, 
| power, reasearch, teaching and testing.—Leeds 


' & Northrup Co., 4902 Stenton Ave., Philadelphia 
44, Pa. 


| Testing Equipment Dep't, 


/ Bulletin 49-M 


R-814 SPRING TESTER. 4-page Bulletin 
No. 302 describes maker’s small spring tester; 
lists features, operation, uses, specifications.— 
Baldwin Locomotive 
Works, Philadelphia 42, Pa. 

R-815 MAGNIFYING MICROMETER. 4-page 


describes maker’s magnifying 


micrometer for measuring thickness of plating, 


] paint, enamel; discusses features, uses.—Krouse 
') Testing Machine Co., 573 E. Eleventh Ave., 
iz 


snes 


) multichannel recording oscillographs; 


Consolidated Engineering Corp., 620 No. 








Columbus 3, Ohio. 

R-816 RECORDING OSCILLOGRAPHS. 16- 
page Bulletin CEC-1500A describes maker's 
discusses 
operations, features; contains 
detailed assembly drawings.— 
Lake 


applications, 
sample records, 


Ave., Pasadena 4, Calif. 

R-817 FIREWALL CONNECTORS. 8-page 
bulletin describes maker’s “Type AN” aircraft 
firewall connectors; gives features, specifica- 


tions.—Cannon Electric Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 
R-818 MICA CAPACITORS. 12-page 1949- 


50 catalog describes maker’s ““El Menco”’ line of 
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A supply of these cards 
for the asking 

Is your copy of Instruments routed 
to several people? 

Does your Company Librarian for- 
bid mutilating tech mags? 

Or do you yourself wish to preserve 
your own copies intact? 

Just drop us a postal card asking 
for Inquiry Cards and we'll 
send you twelve! Do it NOW. 


l= ( 








mica capacitors; lists specifications, ordering 
instructions.—Arco Electronics, Inc., 135 Liberty 
St. New York, N. Y. Z 
R-819 WATTHOUR METER. 12-page Cata- 
log No. 4425 describes maker’s “Type S-3” 
watthour meter; discusses construction, as- 
sembly, applications.—Roller-Smith, Bethlehem, 
Pa, 

R-820 INSTRUMENT VALVES. 4-page Bul- 
letin No. 491 describes maker’s instrument valves 
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‘Gaertner 
TOOLMAKER MICROSCOPE 


with 


ROTARY STAGE 





Especially useful for checking gear tooth spacings, laying out cam 
contours, and in performing numerous other precision measurements 
in either rectangular or polar coordinates. 


Stage Rotation 360° 
Direct reading to 1 minute 
Coordinate Range 4x2 inches 
Direct reading to 0.0001 inch 


Write for Bulletin 147-14 


THE GAERTNER SCIENTIFIC CORP. 
1211 WRIGHTWOOD AVE., CHICAGO 14, ILL., U. S. A. 








Here is your LITERATURE and INFORMATION order card 








Instruments, 921 Ridge Ave., Pittsburgh, Pa. (December 1949) 
Please have the following catalogs, etc., reviewed in this issue sent to me. 


Numbers 


I desire further information on devices described in the “New Instruments” Dep’t: 


Numbers 


I also desire further information concerning the following products advertised in 
this issue (Write page number and name of company) 


(0 Check if you wish a Group Subscription Plan Form sent to you. 





a ; Ee eer eee nee 
(OR) Home Address ____ 
















for meter, gage, instrument lines; lists dimen- 
sions, operating daia, weights, prices.—Edward 
Valves, Inc., East Chicago, Ind. 

R-821 MACHINE COMPUTATION. 12-page 
brochure describes maker's engineering-comput- 
ing service, “Telecomputing”; gives history, 
service procedure and applications, typical prob- 


trols Co., Inc., 1835 S. Bonnie Brae, Los Angeles 
6, Calif. 

R-824 “The C-D CAPACITOR.” 16-page Vol. 
14, No. 11 issue of this house organ features 
article titled “A Serviceman’s R-C-L Bridge”’; 
contains monthly “The Radio Trading Post” 
section.—Cornell-Dubilier Electric Corp., Hamil- 


ton Blvd., South Plainfield, N. J. 
R-825 CATHODE-RAY OSCILLOGRAPHS. 
R-822 OIL REGULATOR. 2-page bulletin 2-page bulletin describes maker's “Type 304” 
describes maker's “L-25" oil regulator for grav- and “Type 304-H" successor to “Type 208” 
ity-type feed oil-fired burners; lists features, cathode-ray an: eo omg ae 
dimensions.—Superior Controls Co., Inc., Drawer sions, specifications.—Allen B. Du Mon vabs., a ; . 
"=, Gee nanedis 41, Calif. Inc., 1000 Main Ave., Clifton, N. J. Teo Re Oy Seren) A 
R-823 STEAM PRESSURE REGULATORS. R-826 INDUSTRIAL CLAMP. 4-page Bulle- c Ay 
4-page bulletin describes maker's “Type A-21" tin 310 pictures and describes maker’s ““Neg’ator” 3 , 
steam pressure regulator for gas fired boilers, industrial clamp; discusses principle of opera- 
and “Type A-61" temperature thermostat; lists tion, characteristics, applications.—Neg’ator 
features, dimensions, capacity —Superior Con- Div., Hunter Spring Co., Lansdale, Pa. 


*“* 


lem.—Telecomputing Corp., 2901 Hollywood 
Way, Burbank, Calif. 
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Instruments? No! T. hey’re 


“Cost Cutters!” 


Your Instrument Man knows that 
process control instruments are one of the 
few answers to today’s number one prob- 
lem-—cutting costs in a buyer’s market. 
He knows that 
of the best ways you can cut costs and 


instrumentation is one 


improve quality at the same time. 


There’s hardly an industrial process 
—batch or continuous—that instruments 
can't run better and more economically. 
You can duplicate your best results time 
after time — which will cut your process- 
ing costs by reducing waste and rejects. 


More accurate cost accounting, for 
instance, results from the use of integrat- 
ing flowmeters. They help to isolate de- 
partmental processing and heating costs, 
and detect faulty operation of traps and 
valves. 

The average operator will give three 
cheers for push-button control when you 
explain to him how it helps him in his 
job. He’s relieved of responsibility for 


TAYLOR 


the quality of the finished product. He’s 
relieved of the hopeless drudgery of hand 
the 
turning each valve the right amount 


operation and constant worry of 


at the right moment. He has time to 
employ his skills more profitably and 
feels safer in his job when he’s turning 


out a better product at lower cost. 


Taylor Instruments have served in- 
dustry for many years. They're built to 
give accurate, dependable service with a 
minimum of maintenance. We now have 
hundreds of engineers and scientists de- 
dicated to the job of designing instru- 
mentation for and applying them to 
your specific problems with one aim in 
view—to reduce costs without sacrificing 
quality. ‘Vaylor Instrument Companies, 
Rochester, N. Y., and Toronto, Canada. 


v v v 
Instruments for indicating, recording and 
controlling temperature, pressure, 
humidity, flow and liquid level. 


INSTRUMENTS MEAN ACCURACY FIRST 





SOLAR RADIATION 


Eppley Pyrheliometers are used for 
scolar radiation measurements at 
twenty-eight out of twenty-nine 
weather stations in the continental 
United States, Mexico, Canada and 
Alaska. Ten of these stations are un- 
der the direction of the United States 
Weather Bureau. 

The Eppley Pyrheliometer was adopt- 
ed as standard equipment by the 


Weather Bureau after considerable 
experimentation. It was found to be 
the best instrument so far tested by 
the Bureau. 

Used in conjunction with a suitable re- 
corder, the Eppley Pyrheliometer will 
provide an accurate and reliable re- 
cord of total solar and sky radiation 
on a horizontal surface. 


Bulletin No. 2 On Request 





THE EPPLEY LABORATORY, INC. 
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a DUO-PHASE; DUO-GRAVITY CONTINUOUS DRAINERS 


imax Type 90 Drainers are designed for continuous draining of water, con- 
sate or Oils from systems. They are especially adaptable for use as steam 
»s on fractionators, reboilers, kettles, and other temperature equipment. 
thin volume limitations, the Type 90 Drainer may serve as a level controller 
drips, tanks, and other pressure vessels. 

orking og s up to 600 Ibs. Bodies—Cast iron and cast steel. Remov- 
orifices 44” to %4” available 

jmax Bpe 9] Sriiies ‘rs are identical in construction details to Type 90 
jiners, except the float arm is weighted to sink in liquids of gravities higher 
m 40° API (.825 Sp. Gr.), and float on water. They are recommended for 
ice on water knock-out trays of distillation columns, drainers for reflux 
sumulators and other services where continuous draining of heavier fluids 
necessary. 

Working pressure up to 600 Ibs. Bodies—Cast iron and cast steel. Removable 
fees 4” to 34” available. 

— Type 140 and Climax Type 141 Drainers are similar in application 
yices to Climax Type 90 and ¢ limax 91 Drainers except that they have more 
power available, due to he ad’ construction, permitting use for higher 
ing pressures. Climax Type 140 Drainer body placed in an inverted posi- 
j will eliminate air, gas or vapor from pressure systems. Climax Type 140 
@ Climax Type 141 Drainers have head flange construction in accordance 
th ASA Code rating. 

Working pressure up to 600 Ibs. Bodies—Cast iron and cast steel. Remov- 
Orifices 144” to 4%” available. 

Climax Type 146 Drainers are designed for handling larger 

plumes, within pressure limitations. than the Type 90 or Type 140 

iners. These units can be either normally opened or normally 

, body being reversible. New construction features eliminate 

friction “hind” of valve stem and permit body rotation to any 

sired position. 

Working pressure up to 600 Ibs. Bodies—Cast iron and cast 

eel. 

} When ordering Climax Drainers, please specify: 

Service (Duo-phase or duo-gravity); Type Number; Inlet and 

blow-down (equalizing connections) pipe size; Body Construction 

{Cast iron or cast steel) ; Type of float and trim; Volume, gravity 

nd type of liquid to be handled; In case of duo-gravity control, 

pecify gravity of both liquids; Pressure on drainer; Discharge 

ressure. 


or other types of Climax Drainers or Vent Traps, and for 
higher working pressures— 
ASK FOR CLIMAX CATALOG SECTION NO. 100 


TYPE 1400—PRESSURE CONTROLLER 
(non-recording ) 
Pressure Range: Vacuum Control to 10,000 pounds 


Climax Type 1400 Pressure Controller is designed to handle both positive 
and negative pressures, from high vacuum to any amount of pressure 
tesired. Bourdon Tube actuated, Type 1400 is adaptable to operations requir- 
png highest sensitivity, or where throttling ranges are necessary to dampen 
Sensitivity. It overcomes cyclic or hunting action where conditions make 
‘lined-out” pressure control difficult. Adaptable to vacuum relief control ; 
acuum control; fluid pressure control; boiler steam; pressure control; off- 
@nd-on control; and snap action where the two limits may each be set at 
mny desired pressure up to 25% of Bourdon Tube rating. 
Range: Vacuum to 10,000 lbs. working pressure. Throttling range adjust 
ble 0-200 per cent. Bourdon Tube Ratings available—30 Ibs., 60 Ibs., 100 Ibs., 
D0 ths., 750 Ibs., 1000 Ibs., 1500 Ibs., 2000 Ibs., 3000 Ibs., 5000 Ibs., and 10,000 Ibs. 


For more detailed information on Pressure Controllers 
ASK FOR CLIMAX CATALOG SECTION NO. 110 















CLIMAX ENGINEERING COMPANY 
ontrels Division Tulsa 1, Oklahoma 
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CONTROLS, DIVISION 








Climax Type 90 Duo-Phase 
Continuous Drainer 





Climax Type 91 Duo-Gravity 
Continuous Drainer 





Climax Type 141 Duo-Gravity 
Continuous Drainer 


tA 
lA 
PARTS LIST 
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Climax Type 146 Duo-Phase 
Continuous Drainer 


Continued on Next Page Climax Type 1400 Pressure Controller 
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Climax Type 28 
Back Pressure 
Regulator 


onrce = 








SUPPLY TO 
LOADING REGUL ATOR 


Climax Type 77 
Pressure Reducing 
Regulator 





Climax Type 96-D 
Simplex 
Diaphragm 
Regulator 





Climax Type 
97-RF Duplex 
Diaphragm 
Regulator with 
Fin Section 











CLIMAX . ENGINEERING COMPAN/ 


’ Controls Division 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 





Tulsa 1, Oklahor.a 


SELF OPERATED REGULATORS 


Climax Type 28 Regulator is designed as a compact u 































long springs for sensitivity where flowing medium 


radically fluctuate. Valve bodies are reversible making it pod pe 
sible to change in field without extra parts from relief to redyofmde 
ing regulator. * 
su 

Spring Loaded, Pressure Operated, Diaphragm Actuate; w! 
Sizes: %” to 2” Screwed Globe. 1” to 8” Flanged Globe ( AS PF 
Maximum Controlled Pressure: 1 to 40 lbs. Maximum Temper th 
ture: 150° F. of 
re 


Climax Type 77 Regulator is pressure balanced with Type 21 
Loading Regulator or Type 2019 Low Pressure Loading Regime & 
lator and recommended for engine fuel pressure control service 
or other services requiring the highest degree of sensitivity 
Bodies and trim are fully reversible. 

Pilot Loaded, Pressure Balanced, Diaphragm Actuated. Sizes 
1%” to 2” Screwed Globe. 1” to 10” Flanged Globe (ASA 
Bodies : Semi-steel and cast steel, Maximum Inlet Pressure: lif 
Ibs. Controlled Pressure: 2 to 25 Ibs. Maximum Temperature 


150° F. 





Climax Type 96 Regulators are designed for use with pressurr 


rie: 10 
— 


controllers for reducing or back pressure service. Recommende(f¥c 
for exacting temperature control applications. 


\ 

\ 

= ed . —s* ‘ 7 A 

Climax Type 97 Regulators are gas or air loaded. Since dia- FR 

- . E 

phragm areas are fixed, changes in controlled pressure may befR 
effected by a proportionate change in loading pressure. 
I 

I 

I 

} 

] 

I 

{ 

{ 

] 

] 


id 


Pressure Balanced, Diaphragm Actuated. Sizes: 14” to 'T 
Screwed Globe (Types 96 and 97); 1” to 10” (Type 96), 1” to 6’ff 
(Type 97) Flanged Globe (ASA), Bodies: Semi-steel and cast 
steel. Maximum Inlet Pressure: 300 Ibs. Controlled Pressures 
Type 96—4” water to 25 Ibs.; Type 97—4” water to 100 lbs 
Loading Pressure: Type 97—2 to 25 lbs. Maximum Tempera- 
ture: 150° F. or 450° F. with Fins. 











When ordering please specify: Type Number, Body size, 
material and style, Trim Material . . . Double Port, quick open- 
ing valves are standard. Inlet and outlet pressures thru valve 
body and controlled pressure range, Volume, gravity and tem- 
perature of flowing medium. 


















For other types of self operated Back Pressure Regulators, 
Vacuum Regulators, Pressure Reducing Regulators, and Differ-}) 
ential Pressure Relief Valves— ASK FOR CLIMAX CATALOG 
SECTION NO. 107. 
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REPUBLIC 


PNEUMATIC TRANSMITTERS 


Republic pneumatic transmitters are 
devices for converting process vari- 


ables, such as flow, 


liquid level, pres- 


sure or liquid density, into air pressures 
which vary proportionally with the 


| process variables. 


These air pressures can be used as 
the measuring impulse for the actuation 
of an automatic controller or a direct 


' reading recorder. 


WRITE FOR DATA BOOK No. 1001 


REPUBLIC FLOW METERS CO. 


| 2240 Diversey Pkwy. 


Chicago 47, Ill. 


REPUBLIC 


INSTRUMENTS ¢ CONTROLS 


Renublic Flow Meters 
Robinette Co., W. C. 


® Ruggles-Klingemann 


Sampsel Time Contro 
Schade Valve Mfg 
Seely Inst. Co., Inc 
Shalicross Controls 
Tagliabue Corp., C 
Taylor Inst. Cos. 


CONTROLLERS, AUTO- 
MATIC, Feed Water 
Askania Regulator Co 
Atlas Valve Co. 
Automatic Temp 
Bailey Meter Co 
Belfield Co. 
Brown Inst. Div. 


Control 





B. W. Controller Corp 
Campbell Co., J 
Climax Engineering 
Combustion Control 
Davis Regulator 
Defender Automatic 
Fisher & Porter 
Fisher Governor 


Reg. 





Ford Regulator Valve 
Foxboro Co. 

General Controls 

General Regulator 

Hagan Corp. 
Hammel-Dahl Co 
Henszey Co. 

Kiely & Mueller 

Henszey Co. 

Leslie Co, 

Lumenite Electronic 
Magneswitch Inc. 
Magnetrol, Ine 

Manning, Maxwell & Moore 
Mason-Neilan Reg. Co 
McAlear Mfg. 

Mercon Regulator Co 
Natural Gas Equipment 
Northern Equip. Co 
Photoswitch. Inc. 
Republic Flow Meters 
Ruggles-Klingemann 
Schade Valve Mfg. Co 
Simplex Valve & Meter 
Squires Co, 

Swartwout Co. 

Tagliabue Corp., C. J 
Taylor Inst. Co, 
rimount Inst. Co. 
Wheeleo Instruments 


CONTROLLERS, AUTO- 
MATIC, Filter Rate 
iders- Providence 
scher & Porter 
xboro Co, 

‘lanning, Maxwell & Moore 

‘ason-Neilan Reg. Co. 
ublie Flow Meters 
nlex Valve & Meter 
lor Inst. Cos. 

rrick Co. 








CONTROLLERS, AUTO- 
MATIC, Float 

Allen-Bradley Co 

Autocall Co 

Automatic Control Co 
Sailey Meter Co. 

Belfield Co 

Bristol Co 

Buiiders-Providence 

Campbell Co., J. A 


Cash Co, 

Clark Cooper Co 
Climax Engineering 
Cutler-Hammer, Inc 
Davis Regulator Co 
Fischer & Porter 
Fisher Governor 
Foster Engg. Co 
Foxboro Co 

Frick Co. 


Furnas Electric Co 
General Controls 
Grove Regulator 
Hagan Corp 
Hammel-Dahl Co 
Instruments Corp 
Kiely & Mueller 
Klipfel Mfg 
Leupold & Stevens 
Lumenite Co 
Magnetrol Ine 
Mason-Neilan 
McAlear Mfg 
Mecroid Corp 
Mercon Regulater Co 
Moore Products 

Northern Equipment 
Positel Mfg. Co 

Powers Regulator Co 
Republic Flow Meters 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Shalleross Controls 
Simplex Valve & Meter 
Spence Eng. Co., Inc. 
Swartwout Co. 

Tagliabue Corp., C. J. 
Taylor Inst. Cos 

Water Level Controls Co. 


Regulator 


CONTROLLERS. AUTO- 
Matic, Flow 

Ace Instrument 

American Meter Co 

Arca Regulators, Inc, 

Askania Regulator 

Automatic Temp 

Bailey Meter Co 

Rarber-Colman Co 


Control 


Bristol Co, 

Brooke Engineering 
Brooks Rotameter 
Brown Inst. Div 
Builders - Providence 
Cash Co 

Clark Cooper Co 


(Continued) 


Cook Electri 
Cutler-Hammer Inc 
Davis Regulator 
Denver Fire Clay Co 
Electrimatic Cor 
Fischer & 


“isher 





Grove Regulator 
Gump CX B 

Hagan Corp 
Hammel-Dahl ¢ 

Hays Corp 

Henszey C« 

Kahl Sci Inst. Ce 
Klipfel Mfg. Co 
Leeds & Northrup C¢ 
Leslie Co 
Leupold & 
Lumenite Co 
Magnetrol, Int 


Mallory & ¢ 
Mason-Neilan Regulator 
Mercon Regulator 
Milton Roy Puinps 
Moore’ Products 

North: American Mfg 
Northern Equipment 


Penn Ind. Inst 
Permutit Co 


Process Controls In 
Proportioneers Inc 
Republic Flow Meters 
Robinette Co Ww 
R-S Prod. Corp. 
Schutte & Koerting 
Shallcross Controls 


Simplex Valve & Meter 
Sparling, R.W 


Spence Eng. Co., Ine 
Tagliabue Corp i 
Taylor Inst. Cos 
Trimount Inst. Co 


Waterman Engineering 


Wheelco Instruments 
Wilgus Mfg. Ce 
CONTROLLERS, AUTO- 
MATIC, Flow Propor- 
tioning 


Ace Instrument 
American Meter Co 
Arca Regulators, Inc 
Askania Regulator Co 
Autocall Co 


Automatic Temp. Control 
tailey Meter Ce 
sarber-Colman Co 

Beck Co 

Bristol Co 

trooke Eng Co 
Brooks Rotameter 
Brown Inst. Div 
Builders - Providence 

Cash Ci 


Connelly, Inc 
Cutler-Hammer, Inc 


Electronic Prod. Co 
Fischer & Porter 
Fisher Governor 
Foxboro Co 

Fulton Sylphon Co 
General Controls 
General Regulator Corp 
Hagan Corp 
Hammel-Dahl Cx 

Hays Corp 


Henszey Co 
Klipfel Mfg. Co 
Lammert & Mann Co 
Leeds & Northrup Ce 
Leslie Co 
Mason-Neilan Regulator 
MecAlear Mfg. Div 
Mercon Regulator Co 
Milton Roy Co 

North American Mfg 
Penn Ind. Inst. Co 
Proportioneers Ine 
Republic Flow Meters Co 
Reynolds Gas Regulator 
Robinette Co 

R-S Prod. Corp 
Sampsel Time Control 
Schutte & Koerting 
Shallcross Controls 
Simplex Valve & Meter 
Snarling R.W 
Spence Engr. Co., 
Tagliabue Corp., C 
Taylor Inst. Cos 
Wallace & Tiernan 
Wheelco Inst. Co 


CONTROLLERS, AUTO- 


Inc. 


MATIC, Fluid Propor- 
tioning (See  Control- 
lers Automatic, Flow 
Proportioning) 


CONTROLLERS, AUTO- 
MATIC, Frequency (See 
Regulators) 


CONTROLLERS, AUTO- 
MATIC, Furnace 

Abrams Instrument 

Ace Instrument Co 

A-Jacks Automatic 

Arca Regulators, Inc 

Askania Regulator Co 

Assembly Products 

Automatic Elec. Mfg. Co 

Automatic Temp. Control 

Bailey Meter Co 

Barber-Colman Co 

Zeck Co 

Bristol Co 


Brooke Eng. Co 
Brown Inst. Div 
Burling Instrument Co 
surrel Tech. Supply 
Cash Co 


(Continued) 


Bios, 

| Experienced 
_ engineers 

_ call it 
“unfailing” 





.» HAYS 


CO, 


RECORDER 


Bulletin 47-550. 


AYS CORPORATION 


COMBUSTION 
& INOUSTRIAL 
NSTRUMENT 
& CONTRO 
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x: 
Takes the 


They’re Automatic! 


For all Pressure, Temper 
ature, Level and Flo 
Control applications 


kinds of 
and air 


ing all 
liquids 


It’s profitable!’ Be 
se antiquated auto- 
oper- 
down 
true 
are a manu- 
wholesaler 


cau 


matic or manually 
ated controls hold 
your profits! That's 


whether you 
facturer, 
dealer or user 

@ “ALL-GaS” CONTROL 

Svsrems 

@ AmcRArT CONTROLS. 
q.ecranc 
avTomatic sarety 
SeuT.off vaives 
MOTOR OPERATED VALVES 
MAGNETIC GAS VaiveEs 
SOLENOID vaLVEs 
THERMOSTATIC CONTROLS 
& COMTHOL SYSTEMS 
GOvtRNMoR.TYeE vaives 
#L-LOW-OFF VaLvES 
OlaPpwRAGm vaiveEes 
Limir COomTac. 
TLecTarc Time SwirceEs 
REFRIGERATION VALVES 
Gas REOULATORS 
Ow watts COonTeos 
STeamees emays 
TRANSFORMERS SWITCHES 
PORTABLE TQUIPMENT 
cOonTeais 
© MACHINE TOOL CONTROLS 


GENERAL © 


Dollas (2) 
New York 
San Francisco (7), St 


gase 






Denver (10), Detroit (8) 


Louis (12) 


CONTROLLERS 





A thoroughly reliable 
indicator of COz in 
the flues, the Hays 
COz2 Recorder is truly an unfailing meter of 
combustion efficiency. It operates entirely by 
water on the true Orsat principle of volumetric 
measurement and chemical absorption. No 
moving parts—literally nothing to wear out. 
Automatic, permanently mounted. Send for 





7-70 
THERMOSTAT 
*eesee 


v.300 


GMs 
REGULATOR 


*eee#e#e 


Gl 


8-60 
GAS VALVE 


MICHIGAN CITY, INDI 






Gti 
MOTOR OPERATED 

VALVE 
oeeoeeeneeaee 


K-10 
MAGNETIC 
LEVER VALVE 


8-50 
DIAPHRAGM 
VALVE 


CONTROLS 
Manufacturers of Automatic Pressure, Temperature, Level & Flow Controls 


Factory Branches: Birmingham (3), Boston (16), Chicago (5), Cleveland (15), 


Glendale (1), Houston (6), Kansas City (2) 
17), Oklahomo City (1), Philodelphio (40), Pittsburgh (22), Seattle (1) 


DISTRIBUTORS IN PRINCIPAL CITIES 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 

















CONTROLLERS 





SERVO CONTROL 


MOTRON PACKAGE 


ADD A SYNCHRO REPEATER 

REMOTE POSITIONING 
NO OVERSHOOT 
NON-HUNTING 


A. Single Speed 
4°-26 RPM-75"# 


B. Three Speed 
1/6°-8.7 RPM-225”"# 


C. Five Speed 
1/10°-5.2 RPM-375”# 


ADD A MICROMETER 


VARIABLE SPEED 
50:1 









































to 100:1 


4 207 
2% “3% 


Regulation 





Micrometer Set to 
05% 
to 1/12 HP 


ADD EXPLOSION-PROOF 


PAPER WEB GUIDE 
AND TENSION 
CONTROL 
Guides paper as close as 
edge can be determined. Ma- 
chine is constructed 
of light sheet steel and angle 

framework. 


ADD SYNCHROSCOPE OR SYNCHRO 
THROTTLE SERVO — Jy aa - 
TURBINE OR ENGINE | at 


Remote 
05% 


or less — 


shown 











Speed Control to 


or exact Synchroniz- 


ing to any A.C. standard 
frequency. Torque limiting j 

. J & 
or balancing optional ig » 


i e 


ADD SPECIAL ENGINEERING + EQUIPMENT 
, fb MACHINE TOOL ACTUATOR SLIDE 


Positions and traces to .0005” under high cutting 
forces. Electronic interlocking provides travel pro- 
tection with complete automatic cycle operation. 
No relays. Integral Amplifier. 





For the Solution to Your Problem 
Call on 


W.C. Robinette Co. 


E649 


802R Fair Oaks Ave. 
South Pasadena, Calif. 

















Cleveland Fuel Equip 
Cook Electric Co 
Defender Automatic Reg 
Denver Fire Clay C« 
Dickson Co 

Electronic Prod. Co, 
Fischer & Porter 
Foxboro Co 

Fuel Watchman 

Fulton Sylphon Div 
General Controls 
General Elec. Co 
General Regulator 
Gleason- Avery Inc 
Gordon Co., Claud 8S 
Hagan Corp 

Hammel-Dahl Co 

Hays Corp 

Leeds & Northrup 
Lindberg Engineering 
Macdonald Co., W.S 
Manning, Maxwell & Moore 
Marsh Corp 
Mason-Neilan 
McCorkle Cc 
Mercoid Corp 
Minneapolis -Honeywell 


Corp 


Regulator 


National Airoil Burner 
Paragon Electric C« 
Partlow Corp 

Penn Electric Switch 
Perfex Corp 
Pyrometer Inst. Cx 
Republic Flow Meters 
Robinette Co Ww. ¢ 
R-S Prod. Corp 
Ruggles-Klingermann 
Sampsel Time Control 
Shallcross Controls 
Spence Engineering C« 


Tagliabue Corp., C. J 
Taylor Inst. Cos 


United Elec 
Westinghouse Elec 


CONTROLLERS, AUTO- 


MATIC. Gas Density 
Askania Regulator Corp 
Bailey Meter C« 

General Controls 
General Power Plant 
Hagan Corp 

Leeds & Northrup Ce 
Moore Products 
Refinery Supply Co 
Shallcross Controls 


CONTROLLERS, AUTO- 
MATIC, Gas Mixing (See 
Controllers, Automatic, 
Flow Proportioning) 

CONTROLLERS, AUTO- 
MATIC, Granular Mater- 
ial Level 

Askania Regulator Co 

Bin-Dicator Co 


Builders- Providence 
Electronic Prod. Co 
Fuller Co 

General Controls 
Gump Co F. 
Merrick Scale 
Mosher Electrenic 
Photoswitch, Inc 
Robinette Co w. Cc 
Shallcross Controls 
Wheelco Instruments 


CONTROLLERS, AUTO- 
MATIC. Granular Mater- 
ial Weight 

Builders- Providence 

General Controls 

Merrick Scale 

Omega Machine 

Photoswitch, Inc 


CONTROLLERS. AUTO- 
MATIC, Gravity 

Arca Regulators, Inc 

Askania Regulator Co 

Bailey Meter Co 

Bristol Co. 

Cash Co 

Ess Instrument 

Foxboro Co 

Hagan Corp 

Hays Corp 

Leeds & Northrup Co 

Manning, Maxwell & Moore 

Mason-Neilan Regulator 

Mine & Smelter Supply 

Moore Products 

Precision Thermometer 

Republic Flow Meters 

Shallcross Controls 

Tagliabue Corp., C 

Taylor Inst. Cos, 

CONTROLLERS. AUTO- 
MATIC, Humidity 

American Inst. Co 

American Moistening Co 

Arca Regulators, Inc 

Atlas Valve Co 

Barber-Colman Co 

Rarbender Corp. 

Bristol Co 

Brown Inst. Div 

Cramer & Co., Inc 

Dietert Co 

Flectronic Engineers 

Electronic Prod. Co 

Fenwal, Inc 

Foxboro Co 

Friez Instrument 

Fuel Watchman 

General Controls Co 


Gotham Inst. Co 

H-B Inst. Co., Ine 
Tilinois Testing Labs 
Instrument Rep. & Mfg 


Instruments Corp 

Johnson Service Co. 

leeds & Northrun Co 
Mannine. Maxwell & Moore 
Mason-Neilan Regulator 


(Continued) 





Mine Saf 
Minnea 
Moeller ] 
Moisture Re 
Norcross | 


Scientific | 
Serdex, Ir 
Tagliabue (¢ 


Taylor Ins 

















Tenney E 

Thwing-Alt 

Trerice ¢ 

United Ele 
alverde La 

Varo Mfg 

Vaughn-G.t 

Weksle | 

Wheelco I 

White-R 

Zeiss, Ir ( 

CONTROLLER AUTO 
MATIC, Hur and 
Temperature re 
trellers, Aut t 4 


Automatic, Te: “ch 


midity and 


CONTROLLERS ayy 
MA 


Abrams 


TIC, Lig 


Instru 


Askania Reg 
Automatic Ele 
Betts & Bett 
Cutler-Hamme 
Electronic Cor 


Fisher- Pierce 
General Cont 
General Ele ( 


Lumenite Ce 
Paragon Elect 
Photoswitch I 


Sampsel Time 


CONTROLLERS 


Aller 
Americar 
Arca 
A 
Atlas 
Autocall C« 

Automatic Contr 
Automatic Temy 
Bailey 
Barber-Colman 
Bastian-Blessin 
Belfield Div 

Bin-Dicator ( 
Boylston Co 

Bristol Cc 


Davis Reg. Co 
Defender 
Elec Indicator ( 
Electronic 
Farris 
Fischer & 
Fisher 
Fisher-Pierce C€ 
Ford 

Foster 
Foxboro Co 
Frick Co 

F 

General 
General 
General 
Grove 

Guardian Elec Mf 
Hagan 
Hammel-Dahl C« 
Hays 
Henszey Co 
Instruments 
Instruments 
Johnson 


Kiely & 


Leeds 


‘ash Co 
‘lapp 


onoflow 
‘ontrol 
Cook Electric 


AUT( 
MATIC, Liquid Leve; 
Bradley ¢ 
Mete 
Regulators 
skania Regula 
Valve ¢ 


Meter ( 


Provide 
W. Controller 


Instrument 
Cooper Cc 
Engineerir 
Corp 
Corp 


lark 
limex 


utler-Hammer, 1! 


Automa 


Prod. ( 
Engineerir 
Porter 
Governor { 


Regulator V 
Engg. ( 


uller Co 

Controls 
Electric ( ; 
Regulator j 
Regulator 


Corp 


Corp 





cabanas 


Cort 

Rep. & 

Service ¢ 
Mueller 


B. Corp 
& Northrup ‘ 


Leslie Co 


Leupold 
Lumenite 


& Stevens 
Electroni 


Magneswitch, Inc. 
Magnetrol, Inc 


Manning, Maxwell & 
Mason-Neilan Reg 
MeAlear Mfg 


Mercoid Corp 

Mercon Regulator ‘ 
Minneapolis - Honeywe 
Moore Products C« 
Morey & Jones, Lt 
Natural Gas Equipr 
Norcross Corp 

Northern Equip. ¢ 


Panellet, Inc 
Paragon Electric ( 
Penn Electric Swi 
Penn Ind 
Petrometer 
Photoswitch, Inc 
Positel 
Powers 
Precision 
Reliance Guage Col 
Rennublic 
Robinette Co 
R-S Products 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 
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\ : 
In 
a 12000 SERIES DISPLACEMENT TYPE NO. 2700 PRESSURE CONTROLLER 
Co LIQUID LEVEL CONTROLLERS 
Ele: 
La . : 
tg. For all usual liq- . 
- uid level con- - 
,. trol, measure- ‘ 
LLERS aur, Jp mentand signal- Ce 
ur ty ang : : “ ‘ ‘ ‘| 
utero See cn ingapplications, | 
‘Toy tte including inter- : 
LLERS. ayy face service. 
» Lig 6 
nstru 
Reg 
Bett Ranges 
ree Between 14 inches and 15 feet; work- 
ec. i ssure to 1500 psi; temperatures 
Co ing ee 5 ria P These controllers are de- 
h, r minus : ; > . 
2. to 750 Fo signed for many industrial 
El ° e ee 
i applications requiring ac- 
ansfor 
ard Level Instrument Mechanisms curate control where more 
LERS, aur; Two position Differential-Gap, Proportional expensive instruments are 
pltald Love or Proportional-Reset Control; Pneumatic Trans- —~ not warranted. Ranges be- 
Met i 3 5 7 ey ] ss P 
lato mission; Pneumatic Signal Switch; Duplex Con- ———‘ tween =30 Hg. Vac. and 
Pula eae Sa Sy o - 
— | trol; Control plus Pneumatic Transmission or - 1000 psi. Standard pro- 
—y Pneumatic Signal Switch. — portional band 3 to 50%. 
ee a 
ssin si 
Cc 
CONTROL VALVES REDUCING PRESSURE REGULATORS 
or g is 
ovidence 
troller 
ument 
r Co 
ineer 
rp 
er, I 
Seana Re 
ior ¢ 
rod. ¢ 
neerir 
‘orter 
nor { 
Ce 
or V 
Cc 
rols ¢ 
ric (¢ 
lator ( 
tor 
— 
Ce 
‘orp 
ep « 
e Ce 
ller 
Cr 
_ No. 38 No. 37 
Percentage V-Port Percentage Piston 
Sete Control Valve Control Valve | 
Inc. : : ] 
= No matter what the application — temperature, | 
pressure, level and flow, there is a Masoneilan | 
tor control valve designed to meet the requirements. _. These Regulators have a wide variety of con- 
evwe 5 eee | é 
= They are available in a wide range of types and | _/_ ‘trolled pressure ranges and are accurate within 
quipr sizes from 1%" orifice and up. “4 each range. Standard sizes from 14” to 8”. 
J | 
Swit 
tr 
ASON-NEILAN REGULATOR CO. 
me 1213 ADAMS STREET, BOSTON 24, MASSACHUSETTS, U.S. A. 
‘Col MAUS, 
Mete Sales Offices or Distributors in the Following Cities New York «+ Syracuse * Chicago + St. Louis + Philadelphia « Houston + Benver «+ Pittsburgh 






























MASONEILAN EQUIPMENT 
IMPROVES PROCESS CONTROL 


























Cleveland + Cincinnati * Tulsa «+ Atlanta + Los Angeles + San Francisco + Salt Lake City + El Paso + Boise + Albuquerque 
Mason-Neilan Regulator Company, Ltd., Montreal and Toronto 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 








CONTROLLERS 
4s a Se a ES OEE 


f speciryatc \ 


| TIMERS for | 
SEQUENCE | 
| CONTROL | 


3 TYPES 
AVAILABLE 


(4S LS , 

“OES gs CS4LI G4 
he 4 by: 

hdl i 


COM NM ddl i 


i 1. MULTIPLE-CIRCUIT CAM 
TIMER — Precise control of a series of 
three or more related operations . . . as 
many as sixty or more load circuits 
Easy time cycle and “make-and-break’’ 
adjustment. (Automatic resetting types 
| also available.) 


Request BULLETIN N-20 
2. REPEAT CYCLE CAM TIMER— 


Provides infinite adjustment for con- 

stantly repeating cycles. A single split 

cam, synchronous motor driven, does 
the job. Simple gear train changes 
alter cycle range 


Request BULLETIN N-40 
3. PNEUMATIC TIMER — Accu- 


rate control of sequence and dura- 

tion for operations utilizing air cylin- 

ders, diaphragms, etc Rajustable 

cams actuate poppet valves on pre- 
cise schedule 


Request BULLETIN N-100 


DOC chustrial Controls 


AUTOMATIC TEMPERATURE 
CONTROL COMPANY, INC 
. x b a 


ENNA 


MAGNETROL 
eee 


Liq@uiob 
= @ 2 me * 
CONTROLS 


for practically 


ANY LIQUID 


at any TEMPERATURE 
at any PRESSURE 


TANK FLOAT SWITCHES 


© Top Mounting 
@ Side Mounting 
@ External Float Cage. 


DIFFERENTIAL PRESSURE 
SWITCHES 


FLOW SWITCHES 
REFRIGERATION CONTROLS 
OIL LEVEL ALARM RELAYS 


BOILER WATER LEVEL 
CONTROLS 


HIGH TEMPERATURE — 
HIGH PRESSURE UNITS 


Write for complete Catalog 


| Instrument Rep 
| Instruments Corp 


| Mu-Switch 








@ MAGNETROL, inc. 


2110 S. MARSHALL BLVD., CHICAGO 23 


| Powers 


| Precision 





Ruggles Klingmanr 

Sarco (C« Inc 

Schade Valve Mfg. ( 

Shallcross Controls 

Simplex Valve 

Sparling, R 

Spence Engineering 

Swartwout (« 

Tagliabue Cory r 

Taylor Inst. Cos 

Thermo Instruments 

Trimount Inst. ¢ 

Uehling Instrumer ( 
United Electric Control 

Warrick (« 

Water Level Controls ¢ 

Watts Regulator C« 

Wheelco Inst. ¢ 

CONTROLLERS, AUTO- 
MATIC, Load (See Reg- 
ulators 

CONTROLLERS, AUTO- 
MATIC, Moisture (See 
Controllers, Automatic, 

Humidity) 


CONTROLLERS, AUTO- 
MATIC, PH 

Askania Regulator 

taliley Meter Cx 

Bristol Co 

Brown Inst. Div 

Foxboro Co 

General Controls 

Leeds & Northrup 

Macheth Corp 

Milton Roy 

National Tech Labs 

Thwing-Albert Inst. Co 

CONTROLLERS, AUTO- 
MATIC, Phase (See 
Regulators) 

CONTROLLERS, AUTO- 
MATIC, Power Factor 
(See Regulators) 


CONTROLLERS, AUTO- 
MATIC, Pressure & 
Vacuum 

Ace Instrument (C< 

Acme Regulator (x 

Allen-Bradley Co 

American Meter Co 

Arca Regulators, Inc 

Askania Regulator Co 

Atlas Valve Co. 

Autocall Co 

Automatic Control Co 

Automatic Temp. Control 

Bailey Meter Co 

Barber-Colman 

Bastian-Blessing (Cx 

Beck Co 

Belfield Div 


| Bockel & Co, 


Beylston 
Bristol Co 
Brooke Eng. Co 
Brown Inst. Div 
Builders- Providence 
Clapp Instrument 
Clark Cooper Co 
Climax Engineering 
Conoflow Corp 

Cook Electric 
Cutler-Hammer, Inc, 
Davis Reg. Co 
Dennison Eng 
Distillation Products 
Dickson Co 
Distillation Products 
Douglass Automatic 
Eclipse Fuel Engg 
Electronic Engineers 
Electronic Prod Co 
Emerson Apparatus Co 
Emmett Machine 
Farris Engineering 
Fisher Governor Co 
Ford Reg. Valve Cx 
Foster Engg. Co. 
Foxboro Co 
Fredericks Co., 
Fuel Watchman 
Fulton Sylphon Div 
Furnas Electric Co 
Gas Appl. Specialities 
General Controls Ce 
General Electric Co 
General Power Plant 
General Regulator Corp 
Gotham Inst. Co 
Grove Regulator 

Hagan Corp 
Hammel-Dahl Ce 
Hays Corp. 

H & H Thermostats 
Hoke, Inc 
Hydraulic 
Ideal Lab 


George 


Controls, Ine 
Tool 
& Mfg 


Co 
Mfg. Co, 


Lammert & Mann Co 
weds & Northrup Co 


| Leslie Co, 
| Manning 


Maxwell, Moore 
Marsh Corp 


Mason-Neilan Regulator 


| MeAlear Mfg 


Meletron Corp 

Mercoid Corp 

Mercon Regulator Co 
Minneapolis- Honeywell 
Moore Products 

Corp. 

Nason Co 

National Time & Signal 
Natural Gas Equip. Inc 
Northern Equip. Co 


| Panellet, Ine 


Penn Ind. Inst. Corp 
Perfex Corp 
Regulator Cx 
Precision Scientific 
Therm 
Process & Instruments 
Republic Fiow Meters 
Reynolds Gas Regulator 
(Continued) 


Skaneateles 

Spence 

Squires 

Sterling 

Swartwout 

Tagliabue 

Taller & Co 

Taylor Inst 

Trerice (C« 

Trimount 

United Elec Controls 

Uehling Instrument Cx 

Vapor Recovery Systems 

Vaughn-G. E. Witt Ce 

Viking Instruments 

Wallace & Tiernan 

Ward Leonard i 

Water Level 

Wheelco Inst. Co 

White-Rodgers Electric 

Yellow Springs Inst 

CONTROLLERS, AUTO- 
MATIC, Pyrometric 

Am. Gas Furnace Co. 

Ashcroft Auto, Cont 

Askania Regulator Co. 

Assembly Products 

Automatic Temp. Control 

Bailey Meter Co 

Bristol Co 

Brown Inst. Div 

Burling Inst. Cc 

Dickson Co 

Electronic 

Engelhard, 

Ferner Co. 

Foxboro Co 


Prod. Co 
Chas 


Illinois Testing Labs 
Klipfel Mfg 
Leeds & Northrup Co 
Lewis-Engg Co 
Manning, Maxwell, Moore 
Mason-Neilan Regulator 
Partlow Corp. 
Perfex Corp 
Pyrometer Instrument 
Pyrometer Service Co. 
Revere Corp. 
Robinette Co we. 
Taco West Corp 
Tagliabue Corp., C. J. 
Taylor Inst. Cos 
Thwing-Albert Instrument 
Trerice Co., H. O. 
Uehling Instrument Co 
Wheelco Inst. Co 
Wilgus Mfg. Co. 
CONTROLLERS, AUTO- 
MATIC, Radio Remote 
Automatic Elec. Chicago 
Bristol Co 
El-Tronics, Inc 
Fiader Inc., Fredric 
Guardian Elec. Mfg. Co 
Hastings Inst. Co 
Jacobs Instruments 
McFarlin Co 
Metron Instrument 
Polarad Electronics 
Radio Receptor Co 
RCA Div 
Schwien Engg. Co. 
Servo Corp. of America 
Sorensen & Co 
Summers Gyroscope 
Wallace & Tiernan 
Yardeny Engineering Co. 
CONTROLLERS, AUTO- 
MATIC, Rate-Velume 
(See Controllers, Auto- 
matic, Flow) 
CONTROLLERS, AUTO- 
MATIC, Refrigeration 
Allen-Bradley Co 
Automatic Elec. Mfg 
Automatic Temp. Control 
Brown Inst. Co 
Burling Instrument C 
Cash Co 
Cutler-Hammer, Inc, 
Dickson Co 
Electrimatic Corp 
Flow Controls, Ine. 
Foxboro Co. 
Frick Co 
Friez Instrument 
Fulton Sylphon Co 
General Controls Co 
General Elec. Co 
Hammei-Dahi Co 
Lumenite Elec, Co. 
Magnetrol, Inc. 
Manning, Maxwell, Moore 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Mercoid Corp. 
Minneapolis- Honeywell 
Penn Electric Switch 
Perfex Corp 
Phila. Thermometer Co. 
Ranco, Inc. 
Sarco Co., Inc 
Schade Valve Mfg. Co. 
Skaneateles Mfg. 
Tagliabue Corp., C. J. 
Taylor Inst. Cos 
Thermo Instruments 
United Elec. Controls 
White-Rodgers Electric 
CONTROLLERS, AUTO- 
MATIC, RKV 


A (See | 


Regulators) 
CONTROLLERS, AUTO- 


MATIC, Specific Gravi- | 


ty (See Controllers, 
Automatic, Gravity) 
CONTROLLERS. AUTO- 
MATIC, Speed (See 
Tachometric below) 


FUEL FEED 


2. Less fuel 


FUEL-AIR RATIO 
OVER- 


Get all three and have the 


1. More 
boiler 


steam from 


coal—oil 


3. Savings in maintenanc: 


CASH STANDARD Fu 
Controller - + aute 
requlates fuel feed 


CASH STANDARD Air } 


troller . . . meters the « 

for combustion 

CASH STANDARD Furna 
Controller maintair 
stant 
chamber 


Bulletin No. 30 


applications 


esult 


$! 


draft in the con 


how the Systen 


in your 
Send for it. 


favor 


A. W. CASH COMPANY 


DECATUR, 


ee ee 


SPECIFY... 
ATCOTRAN 


( 
! 


Vv 


MOC Ynctustrial 


The ATCOTRAN System, 
from Bourdon tube, bellows or dia- 
phragm, 
gences with accuracy of “% of 1% of 
reading to specially developed types 
of indicators and recorders. 


FOR 


ELECTRICALLY 
TRANSMITTED 


PRESSURE 
MEASUREMENTS 


transmits pressure 


operating 


intelli- 


Systems available for simple installa- 
tion, in ranges 0—100,000 psi. Ex- 
pensive piping and high-pressure 
safety installations eliminated 


Request BULLETIN R-20 


ILLINOIS 


\ 


Controls 


AUTOMATIC TEMPERATURE 
CONTROL COMPANY, INC. 


ADE HIA 


40 Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 


PENNA 





@eaeeese iat «FT Bowes = 








CONTROLLERS 
CONTROLLERS, AUTO- CONTROLLERS, AUTO- 
MATIC. Stoker (See MATIC, Thermostatic 
y Ce f 


REDE RRR mem OME cory, 
BURLING Furnace) nnn | SPECIFY... 


OamTngtLgne, AUTO”, ary Rear | ATCOTRAN ' 
TEMPERATURE =a ee oa | MULTI-CHANNEL 


reSults: CONTROLLERS. AUTO- 


LIMIT SWITCHES MATICL. Synchronizing 1" | 
ee cot NDICATOR 
CONTROLLERS, AUTO. 7 g Inst 
MATIC. Tachometrie 
Abrams Instrument ‘ram & CC 
Allen-Bradley Co Hammer 
Askania Regulator Cx ickson ( 


12 Instruments in 1 


Atomic Instrument 
Automatic Temp. Control : 
Bailey Meter Co 
Barbour Stockweil Co 
Bristol (C<¢ 
Brown Inst. Diy sh-Schurmar 
Burlington Inst. (C¢ ster Eng. Cx 
Cutler-Hammer In oro Ce 
Electric Tachometer el Watchman 
Flight Research En ulton Co 
Foxboro Co ’ 
| General Elec. C 
General Radio Coe 
General Regulator Cory 
Hagan Corp age 
| Hays Corp 
Jones Motorola Corp s 
MODEL E | Leeds & Northrup T ostat 
x , | Lewis & Co., J. B art fg 
Literature only 1 light - weight Mason-Neilan Regulat« % 
on moving part. Available Maxson Corp lustrument Rep g 1 


Request ; with 1,2 er 3 switches. Metron Instrument Johnson Service 
| Moisture Register Co Keckley Mfg. C« 


Provide the advantages of simpie, elec 
trically transmitted intelligences to one 
focal point for reading: Pressure, Differ- 


Controller Cx Kiely & Mueller 
‘ ential Pressure, Force, Flow, etc 


As a 3 switch model, Burling Model | ane A gp Ss A a 
E is recommended for use (a) where | Robinette Co., W. C Leslie Ce 


load is divided into 3 parts, (b) where | Stren-tek Products Marsh Gor 

1 switch is used for controlling, one as Shallcross Controls Mercoid Corp 

a high limit, one as a low limit, (c) to | ¥iking Instruments nm ge Tero 
give definite stops or position to a 3 or | iii Uttt! yigg, Mu Salt Co Nal 
4 position diaphragm motor, (d) to | CONTROLLERS, AUTO. Perfex Corp ° Hult bstones eystom 


give 3 speed control of variable speed Temperature Phila. Thermometer Co @ 2 second scale travel 
motor (See Pyrometric ahove Powers Regulator Co 
“ | or Thermometrie below) T’recision Scientific 
*recisic Tr 
e Accurate, Rugged, Dependable CONTROLLERS, AUTO- Nase secre oll Send for full particulars 
MATIC : 


. al | Tem perature- : 
Corrosion and heat resisting tube Time (See Controllers,  Rascher & Betzold Request BULLETIN R-20 


* 
. : . | Automatic Thermemet- Republic Flow Meters 
¢ Dial Pointer for easy setting | ple: Centrofiers, Aute. Robinette Co., W. C 
: - | matic. Thermostatic: Con- Ruggles Klingemann ail CLIndustrial Controls 
@ Locking screw locks temperature | troliers, Automatic, Time) Sampsel Time Control = 
4 Sareo Co Inc 

setting | CONTROLLERS, AUTO- Smith Control & Ins AUTOMATIC TEMPERATURE 
Terminal plate has large screw term- Pa dana —e. (Continued) ape bine: egg COMPANY, INC. 
inals | Amer Temp Ind Spence Engineering C . ect wth nectar Bde 
. . . — —_— | Asheraft Auto. Cont. Sterling Inc 
Snap-action Micro-Switch eliminates 4 y Products Stevens Mfg. Co 

p own ates Assembly “Products eee ein com mmm aime cme Noe 
contact troubles Reiley Meter Co Swartwout Co 


Increased Adjustable range to 700- | Barber-Colman Taylor Inst, Co ke f SPECIFY ATC \ 


Bristol Co 


I , | Rrown Inst. Div Tre ‘ ‘ C ieee 
i i * , Burling Inst. Co J le ontro 
Dimensions 7 4 ” x 234 - = 3% ” | Clark-Cooper Co Valverde Labs f i Heavy- uty | 


e Three scales, each 84” long, with up 
to 12 measurements on one compact 
instrument. Linear calibrations for any 
range ox square root scale for flow 
available. Features 


@ Accuracy— '4 of 1% of readings 


Commercial Research Vaughn-G. E. Witt Co 
Viking 


> . Instruments 
Noe ad _- Weston Elec. Inst. Corp. R 
Fdison Electrical Controls White Mfg. Co 


MODEL V-1 Flectrimatic Corp White-Rodgers Elec. Co, 
i Flectro Medical Lab 
Flecto-Tech. Eaulp. | Orr tee AUTO- 
For lower tempera- ner poet 0 Penta We 
, Allen-Bradley Co 


ture range from 0- , | Fisher ee i Am. Gas Accumulator 


300°F. Available for , vie Benen ae tees Genes tome 

ey ° . rm Automatic Flee. Mfg. Co 
minimum of —100 | Foxboro Co Automatic Temp. Control 
j ° : Fuel Watchman alien” Mater’ Co 
to maximum of 600 Fulton-Syiphon Bailey Meter 
F. Usual adjustable | General Controls 

° | General Elec. Co. 

— 50-150 9 oper- General Regulator Corp. Brown 

i i i ‘ a) ‘ P rT . sa 
ating differential may be as small as | Gotham Inst. Co, Cin innett Time Ree 
- Hagan Corp Clare & ( 


+ or as large as +5°. Adjustable H-B Inst. Co., Inc ‘ontrols, | Ine. ' 
Labs. ‘ounter & Control Corp 


by screw and dial inside case. (Sizes | Illinois Testing ‘ramer Co.. Inc 
au” As yy” , | Kessler Co ‘utler-Hammer, Ine 
2% diameter x 414” high). | Klipfel Mfe. os on 











: Fagle Signal 
Leeds & Northrup Edison Electrical Prods 


| Leslie Co. Electric Hotpack Co 
MODEL D Manning, Maxwell & Moore poo controls There 1s GUARANTEED ACCURACY 
| Marsh Corp. Emmett Machine and reliability for all time and sequence 
controlled operations, when you are 


Adjustable range Mason-Neilan Reg. Co. Fisher Governor 
McAlear Mfg. Co. using ATC TIMERS 


200-500°F. Tem- Minneapolis- Honeywell ee ann Hg Geo 
; ont, Co, , 
perature range 0- wel goo Co. Friez Instrument 
1400°F. For use Meare Producte Fuel Watchman 
| Paragon Electric Co General Controls 
where _ tempera- Paste-Cramer Ce. General Elec, Co 
ture must be Partlow Corp. Gotham Inst. Co 
h H 4 ; . Precision Scientific Guardian Electric Mfg. 
sr anged to suit operating condi- Precision Therm. Hagan Corp 
tions. Turn outside knob to change | Refinery Supply Co. op -caliag lea w 
i Si ly | Republic Flow Meters Industrial Timer Corp 
temperature setting. (Sizes 5% x ales, nine neta Me agg 
234 = 2% ). | Robinette Co., W. C. Leeds & Northrup 


Industry's most complete selection of 
standard types is available from the 
ATC Timer Line, for controlling the 
operation of electrical circuits, air 
cylinders, diaphragms, etc., all fea- 
turing compact arrangement, simpli- 
fied wiring, dependable power, 
heavy duty components, and ease of 
operation. 

ATC Field Service men will assist 

you in the selection of TIMERS, and 


Instruments also Built to Specifications Scientific Inst. Co. Manning, Maxwell, Moore TIME CONTROL SYSTEMS, to 
k ae j : ’ Spence Engineering Co. Mason-Neilan Regulator bring increased efficiency to your 
Making Precision Controls for Over 12 Years Stevens Mfg. Co Minneapolis - Honeywell processing operations or equip 
Taco West Corp. . National Time & Signal ment 
Tagliabue Corp., C. J. Northwestern Clock Co Write for full information 
Taylor Inst. Cos Paragon Electrie Co 
IT L N G | N § T ~ \} M F NT C0 Thwing-Albert Inst. Co. Partlow Corp 
VU ’ Trerice Co, Perfex Corp @ CLIndustrial Controls 
1 a ia od ' United Elec. Controls Photoswitch. Ine 

C opringtietd Ave Valverde Labs. Photovolt Core. 

Weksler Thermometer Potter Instrument AUTOMATIC TEMPERATURE 
Newark ides tak Ge. idan. Saaner Ces CONTROL COMPANY, INC. 
a £ Avi f PHI PHI 

Wood, Harry W. (Continued) : LADELPHIA. PERWA 








Rubicon Co. Lumenite Electronic . in the development of COMPLETE 
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CONTROLLERS to COUNTERS 


MACDONALD 


PROPORTIONING TEMPERATURE CONTROLLER 





Range: Standard — to 1,000° F. 

Special — to 1,800° F. 
Precision Control: within 0.1° 
Output: (To heaters) 

Type A Type B 

110 V. 60 cy. 220 VA 825 VA 
220 V. 60 cy 550 VA 1650 VA 
a he!) Sener: $290.00 $375.00 


Standard Temperature Bulb — $40.00 
Write for descriptive bulletin. 


W. S. MACDONALD CO., INC. 


33 UNIVERSITY ROAD 
CAMBRIDGE 38, MASSACHUSETTS 





Production Instrument 
Rhodes, Inc., M. H. 
Rowe Engineering 
Sampsel Time (Control 
Sangamo Elec ‘o 
Seely Inst.. Co., Inc 
Standard Elec. Time 
Stromberg Time Corp 
Struthers-Dunn 
Tagliabue Corp SG ZF 
Taylor Inst. Co 
Telechron Inc 
Thomas Clock Co., Seth 
Thordarson Elec, Mfg 
Tork Clock Cx 
Wadsworth Elec. Mfg 
Walser Automatic Timer 
Ward Leonard 
Wheelco Insts, Co 
White-Rodgers Elec 
Wilson & Co., G. C 
CONTROLLERS, AUTO- 
MATIC, Vacuum (See 
Controllers, Automatic, 
Pressure) 


CONTROLLERS, AUTO- 
MATIC, Vacuum (See 
Valve-Operating Devices) 

CONTROLLERS, AUTO- 
MATIC, Viscosity 


Bailey Meter Co, 
Brabender Corp 
Brookfield Engg. Labs 


Electric Eye Equip 
Fischer & Porter 





@ This BAILEY PYROTRON Electronic Resis- Foxhoro Co 
ance Thermometer indicates, records and con- General Controls 
trols temperatures between —100 F and 1200F. —— 
I Ss orp 

As many as four continuous temperature Perfex Corp 
records may be made on a singie 12-inch oe 2. 
diameter chart. The 29-inch indicating scale is we o,f o 
read easily at distances up to fifty feet. Visco-Meter Corp 

Two recording controllers may be combined CONTROLLERS, AUTO- 
in one Bailey Pyrotron to save panel space. MATIC, Voltage (See 
Air-operated, electric, or electronic controls Regulators) 
are furnished as required. CONTROLLERS. AUTO- 

ATIC, Volume (See 

Each recorder responds instantly since it is Soaveliore, Automatic, 
controlled by a separate measuring bridge and Flow) 
inertia free electronic detector. A small rever- CONTROLLERS. AUTO- 
sible electric motor balances the bridge and ATIC, Water Level 
drives the indicating, recording and controll- (See Controllers, Auto- 


matic, Liquid Level) 


ing features. 
8 CONTROLLERS MANUAL 


The temperature sensitive element is a (Non-automatic), Field 
platinum resistance wire wound on a mica form, Allis-Chalmers 
Ask for Bulletin 230-B. eo ae 


Climax Engineering 


BAILEY METER COMPANY Cutler-Hammer, Inc, 


General Controls 

EVELAN + General Elec. Co 

National Elec, Controler 
(Continued) 
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Pe ee 


( speciFyatc \Y 
' TIME CONTROL | 


1! SYSTEMS { 


puRarion . 
SEQUENCE 
EFFICIENCY 









Designed especially for your process or 
equipment—to bring new efficiency and 
greater savings to operations in every 
eld where SEQUENCE and DURATION 


are prime factors. 


ACCURATE CONTROL for 1 TO 
1000 CONSECUTIVE AND 
OVERLAPPING MACHINE OR 
PROCESS FUNCTIONS! 


Let the ATC Field Service Rep- 
resentative assist you in the de- 
velopment of an individual fac- 
tory engineered and assembled 
TIME CONTROL SYSTEM 
to = — process or equipment 
d space requirements! : 




















Vv 
at 





Write for full information 


CLIndustrial Controls 


AUTOMATIC TEMPERATURE 
CONTROL COMPANY, INC. 
VENUE - PHILADELPHIA. PENNA 






Ohmite Mfg. Co COUNTERS, Colony Inst. Development | 
Ward Leonard Elec, Co American Optical National Tech. La 
Westinghouse Elec Central Scientific North Amer. Phi 
CONTROLLERS MANUAL Fisher Scientific Co Nuclear Dev Lab 
(Non-automatic), Hy- Sargent & Co Nuc lear Ins & ( 
daulic Thomas Co., Arthur H Potter Instrumet 
. Radiation Counter La 
Adel Precision Prods COUNTERS, Cycle Southwestern Ind. | 
Pa nee Automatic Elec. Chicago Stoelting Co., C. H 
pe alle aS Automatic Temp, Control Sylvania Elec. Pr 
pemeral Controls Bawden Bros, Technical Associat 
ee Deh Co Bristol Co Tracerlab Inc. 
Hydraulic Controls Brush Development Ultra-Violet Prod 
Schade Valve Mfg. Co. Cook Electric Vacutron Inc 8 
Seely Inst. Co 8 - Countéer & Control Corp. Victoreen Instrume 
Shalleross C 1s Cyclotron Specialities Co, Welch Mfg. Co 
Shalicross ontrols Electric Speed Indicator UNTERS. H 
CONTROLLERS. MANUAL Engineering Res. Asso co S, Hour 
(Non-automatic) Motor Foxboro Co. Automatic Temp. 
Allen-Bradley Co General Elec. Co og Co f Ir 
Allis-Chalmers Gorrell & Gorrell Fe ia ya ae 
Automatic Elec, Mfg Hetherington & wen cs ” “a + 
Betts & Betts Hewlett-Packard Co oe & peeved 
Cutler-Hammer, Inc Martin-Hubbard Corp ech Eie oe 
Furnas Electric Co. Paragon Electric Co. eae are “a omer 
General Controls Potter Instrument on uction Instrume 
General Elec. Co Raytheon Mfg. Co Revere Corp 
Heller Co. : Rowe Radio Research : Stems » a, \ 
Leeds & Northrup Stentard Klee. zene Os. Sees Mee. Tim 
Lindberg Engineering Petechon.” Ine. Westinghouse Elec 
Ohmite Mfg. Co Westinghouse Elec eston Elec 1s 
aj —~ yy Ay Co, COUNTERS, Footage COUNTERS, Lumber 
arc szeonarc uiec ‘ . Ne 
Wilson & Co. og Keutfel 7h os 
’ 4 , ’ Lufkin Rule Co 
CONTROLLERS, MANUAL Counter & Control Corp See eRe ton ( 
(Non-automatic Rheo- Durant Mfg. Co. oa — oes peter 
Static) Elec. Tachometer Corp. P vistury egist or 
otter Instrument 


Hetherington & Son 


Allen-Bradley Co. McDonnell Odometer Corp. 


Beck Bros. 


Production Instrumer 

































Cutler-Hammer, Inc, Potter Instrument COUNTERS, Photoelectric 


; ‘ . . Production Instrument ‘ ; 
General Controls Veeder-Root. Atomic Instrumer 


. Inc 
General Elec. Co. e ee ae “ Autotron Co 
Mallory & Co. Zernikow Co. Berkeley Scientifi 


National Eijec, Controller COUNTERS, Geiger-Muller Detect-O-Ray 
Ohmite Mfg. Co. : 1 * Durant Mfg. Co 
Rubicon Co Abrams Instrument Electronic Prod. Co 
Ward Leonard Elec. Co. Atomic Instrument El-Tronics, In 


Ballantine Labs. 


Westinghouse Elec Engineering Res. & I) 


Bay Insts. & Dev. Ess Instrument Co 

CONTROL SYSTEMS (See Berkeley Scientific. Fisher-Pierce Co 
Controllers, Automatic) Cambridge Inst. Co. Flett Lab 

Canadian Radium General Electric ( 
COUNTERS, Alarm Cyclotron Specialties Lumenite Electronic 
Adde & Co, Distillation Products Martin-Hubbard ( 
Automatic Temp. Control Eck & Krebs Photoswitch, Inc 
Counter & Control Corp Eclipse-Pioneer Post Machinery 
Cook Electric ’ Electronic Products Potter Instrument 
Durant Mfg. Co, El-Tronics, In $ Production Instrument 
El-Tronics, Inc Flader, Inc., Frederic Rowe Engineering 


General Electric 


- Sherron Metallic 
Flett Laboratory 


Sticht Co 


Flett Laboratory 
General Electric Co 


Martin-Hubbard Corp. General Radio Co. Streeter-Amet Co 
Mercoid Corp. p Geophysical Instrument Vacutron, Inc 

Potter Instrument pt weal =< lesan Veeder-Root, Ini 
Production Instrument erbacn aceman Weston Electrical Ins 
Rowe Engineering (Continued) Worner Products 
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JUST OFF THE PRESS— 
16-page illustrated bulletin. 
Describes Modern Methods 
of Count Controlling Pro- 
duction Packaging, Deliv- 
eries, Batch Counting; Re- 
mote Production Counting. 
Send for your copy. 


Tremendous aid 











to improved efficiency 


WIZARD Electric Counters 


count 


anything that will operate a switch, 
photo-electric unit, or other circuit- 
breaking device. You can locate 
them at any distance from the ac- 
tual source of count. Operations 
thruout the plant can be counted in 


Production Office. 


Models for every purpose. Just tell 


us what you want to do. 


COUNTERS to 





Cc 





YCLE COUNTERS 








FE eosin 


aaah delald rt, 


COUNTERS, Production 
Abrams Instrument 

Adde & Co. 

Atomic Instrument 
Automatic Elec. Chicago 
Autotron Co, 

Berkeley Scientific 
Bristol Co. 

Cincinnati Time Recorder 
Clarkston Corp. 
Clay-Adams Co. 
Cook Electric 
Counter & Control 
Cramer & Co., Ine. 
Cyclotron Specialties 
Detect-O-Ray 
Durant Mfg. 
Elee. Tachometer Corp 


Corp. 


Co. 


* Electronic Controls 


General Electric Co. 
Gorrell & Gorrell 
Guardian Elec. 

Hart Mfg. Co., R. E. 
Hetherington & Son 
Instrument Lab., Inc. 
Lansing Engineering 
McDonnell Odometer Co. 
Moisture Register Co 
Potter Instrument 
Production Inst. Co, 
Redington Co, 
Richardson Scale Co 
Radio Research 
Shalleross Mfg. 
Standard Elec. Time 
Streeter-Amet Co. 
Struthers Dunn 
Veeder-Root, Inc. 


Rowe 


COUNTERS, Revolution 


Adde & Co. 
Asseciated Research 


Automatic Temp. Control 
Bristol Co, 
Boulin Instrument Corp. 


trown & Sharpe 

Cook Electric 

Counter & Control Corp. 

Cummings Machine Wks. 

Cyelotron Specialities 

Durant Mfg. Co. 

Elec. Tachometer Corp. 

General Radio 

Gurley, W. & L. E 

Hart Mfg. Co., R. E. 

Ideal Commutator 

industrial Timer Corp. 

Jaeger Watch Co. 

Jones. Motrola Sales Co. 

Knopf Instrument 

Marsh Corp., Jas. P. 

Mason-Neflan Regulator 
\icDonnell Odometer Co. 

Millers Falls 
foisture Register 
tter Instrument 


(Continued) 


Co, 


Please mention THE 1950 





Production Inst. Co 
Redington Co, 

Scherr Co Inc., George 
Standard Elec. Time Co, 
Starrett Co., L. 8. 
Taller & Cooper 
Veeder-Root, Ince 
Warren-Knight Co. 
Zernickow Co., O. 


COUNTERS, Stroke 

Adde & Co. 

Automatic Temp. Control 
Bristol Co 

Clav-Adams Co, 

Cook Electric 

Counter & Control Corp 
Durant Mfg. Co 

Eagle Signal Corp. 
Gorrell & Gorrell 
Guardian Elec. Mfg. Co. 
Hart Mfg. Co., R. E, 
Impact Register 
International Register Co 
McDonnell Odometer Co 
Moisture Register Co 
Potter Instrument 
Production Inst. Co, 
Redington Co, 
Streeter-Amet Cc 
Taller & Coper 
Veeder-Root, Inc 


COUNTERS, Twist 
McDonnell Odometer Co 


Potter Instrument 
Scott Testers, Ince. 
Suter, Alfred 

Veeder -Root, Inc. 


COUNTERS, Vehicular 
Aristo Import Co, 
General Electric 

Knopf Instrument 
Streeter-Amet Co, 
Taller & Cooper 
Veeder- Root, Inc 


COURSF PROTRACTORS 
(See Protractors, Course) 


CRYSTALS, Piezoelectric 
fausch &-Lomb Opt 
Bliley Electrical Co 
Brush Development Co 
Crystal Research Labs. 
Dearborn Scientific 


General Elec, Co. 
General Radio Co, 
Knights Co. 

North Amer. Philips 
Premier Crysta! Labs. 
RCA Div 

Reeves Hoffman Corp. 
Standard Arcturus 
Standard Piezo Co, 
Valpey Crystals 








| Peaduction Se Compan 


702 W. JACKSON BLVD., CHICAGO 6, ILL. 
Representatives in Principal Cities 


€RYSTALS, Quartz 
Bliley Electric Ce 

Crystal Research Lat 
Dearborn Scientific 


Fecker Inc 


Federal Telegraph € 
Flett Laboratory 
Fuess, Ine. 

General Elec. Co 
General Radio Co 
Harvey Radio Labs 


Knights Cc 
North Amer 
Premier Crystal 
RCA Div 

Reeves Hoffman 
Standard Arcturus 
Standard Piezo Co 
Uneitl Optical Ce 
Valpey Crystal Corp. 
Western Electric 


Philips 


Cor 


4 


Labs 


Dp 


CRYSTALS, Rochelle Sait 


Brush 
Dearborn Scientific 
Fecker, Inc. 

Unertl Optical Co 
Wallace & Tiernan 


Development Co, 


CRYSTALS, Tourmaline 


Dearborn Scientific 
Flecker, Inc, 

Fuess, Ine 

Premier 
Unertl Optical Cc 

Valpey Crystal Corp 
Zeiss, Inc., Carl 


CUBIC FOOT BOTTLES 


(See Bottles, Cubic 


Feet) 


CURRENT LIMITERS 


Betts & Betts 
Bradley Laboratories 
Burndy Engineering 
Edison, Ine. Thomas 
Fisher-Pierce Co, 
General Elec. Co. 


Hagan Corp 

RCA Manufacturing 

Thordarson Elec. Mf 

CURRENT METERS 
Meters, Current) 

CUBRENT REGULA 
(See Regulators, Cu 


CURVE TRACERS 


(See 


TORS 
rrent) 


(See 


Drawing Instruments) 


CUTMETERS 
Amthor Testing Inst 
Elec. 
McDonnell Odometer ¢ 
Veeder-Root, Inc. 
Zernickow, O. 


cr 


Tachometer Corp 


CYCLE CONTROLLERS 


(See Controllers, 

matic, Cycle) 
CYCLE COUNTERS 

Counters, Cycle 


Auto- 


(See 





INDUSTRIAL REQUIREMENTS 


Operates on the output of a photo-electric cell, 
limit switch or any similar device. Records pro- 
duction against time 
and maintains a per- 
manent record on a 2!” 
tape. Automatically re- 





level. 


STREETER-AMET COMPANY 


WEIGHT RECORDERS 


{UTOMATIC 


A RECORDING MECHANICAL COUNTER 


THAT MEETS ALL 


Here is a 
duction co 


permits a complete an- 
alysis of efficiency in terms of hours or minutes 
instead of shifts, days or weeks. The reset fea- 
ture eliminates much computation. It simplifies 
the entire task of studying production flow and 
determining how to maintain a high production 


Write for bulletin. 


HIGH SPEED COUNTERS 


4101 Ravenswood Ave., Chicago 13, Illinois 


sets to zero every hour. 





step in pro- 
unting that 


& S( 
SINCE 1888 











The Universal 


Densichron 


SUPER-SENSITIVE 
EXPOSURE 


METER 
AND 


Write today for new descriptive folder 


W. M. WELCH SCIENTIFIC COMPANY 


1515 Sedgwick Street, Dept. B-1 


DENSITOMETER 












Sesetctse 


Exclusive Features: 


UNSURPASSED STABILITY @ VERSATILITY OF DESIGN 
PATENTED MAGNEPHOT ELECTKHKONIC CIRCUIT 
CONTINUOUS 
NO ZERO ADJUSTING 


ELECTRICAL 


$225. 


ESTABLISHED 1880 
Chicago 





INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 






SENSITIVITY 


CONTROL 


00 


10, I, U.S. A. 
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CYCLOMETERS to END MEASURES 


CYCLOMETERS 
Vercer- Root is 
CYLINDERS. GRADUAT- 


ED (See Apparatus Lab- 
eratery, Glass) 
DECELEROMETERS (See 


Accelerometers) 
DECIBEL METERS See 


Sound Level Meters) 
to SEA INSTRU- 
ENTS 
sole Mfg. Ce 
‘ M. Mfg. ¢ 
Kahi Sci, Inst 
Moeller Inst. Ce 
Trimount Inst. Cé 
Varo Mfg cs 
DEFLECTION TESTERS, 


Light Wave See Testers, 
Deflection, Light Wave) 


DEFORMETERS 
taldwin Lecomotice 
Dietert Cc 
DEMAND, 
Meters, 
trie; 
Gas) 


DEMAND, Recorders 
(See Meters, Demand) 


DENSIMETERS 
Foxboro Co 

Natl. Aluminate 
Permutit Co 
Praltz & Bauer, In 
Precision Thermometer 


Indicators See 
Demand, Elec- 
Meters, Demand, 


Corp 


Tagliabue Corp Cc 
DENSITOMETERS 
Agfa Ansco 

Applied Research Labs 
Baird Associates 
Bausch & Lomb Opt 


Instrument 
Scientific 


Cambridge 
Dearborn 


Kastman Kodak Co, 

Ferner Co 

Fish-Schurman Corp 

Fisher Scientific 

Gaertner Scientific Corp. 

General Elec cr 

Hayes Scientifi 

Jarrell-Ash Cx 

Mico Inst. C« 

Permutit Co 

Photovolt Corp 

Precision Thermometer 

Weston Elec Inst 

DENSOMETERS 

Dearborn Scientific 

Gaertner Scientific Corp 

Gurley, W. & L. I 

Permutit Co 

Weksler Thermometer 

Zeiss, Inc Carl 

DEPTH, Indicators, Di- 
mensional 

Amer Measuring Insts 

Chicago Dial Ind, Co 

Federal Prod, Corp 

Gen. Engg. & Model Wks. 

Lufkin Rule 

Maveg Machine Sales 

Rimat Co. 

Size Control Ce 

DEPTH INDICATORS, Sea 
(See Gages. Liquid 
Level, Indicating) 

G. M. Mfg. Co 

Hagan Corp 

Kahl Sci. Inst. Co 

Moeller Inst, C<« 


Negus, T. & & J. D 
Trimount Inst. we 


DEPTH, Recorders, Liquid 
(See Gages, Liquid Lev- 
el. Indicating) 


DETECTOR CARS, For 
Testing Rails in Track 
Sperry Products, Inc 


DETECTORS, Benzol 
Baird Associates 
Bristol Co 

Davis Emergency Equip 
Mine Safety Appliances 


DETECTORS, Carbon 
Monoxide 

Baird Associates 
Bristol Co 

Davis Emergency Equip 
Mine Safety Appliances 

Taller & Coper 


DETECTORS, Combustible 


2as 
Bailey Meter Cx 
Baird Associates 
Bristol Cx 
General Electric Co 
Johnson-Williams, Ltd 


DETECTORS, Fire 
Airite Products Co 
American Communications 
Bay Insts. & Dev 

Clark Cooper (Cx 

Edison, Inc., Thos, A 
Fenwal, Inc 

Photoswitch Ine 

Rowe Engineering 


DETECTORS. Flaw 
Branson Instrument 
Magnaflux Corp 
Magnetic Analysis Corp 
Sperry Products Inc 


DETECTORS, Gas 
Baird Associates 
Bristol Cc 

Bullard Co 

Davis Emergency 
General Elec. Co 
Heiland Research 
Johnson -Williams 
Mine Safety App. Co 
Nuclear Inst, & Chem 
Process & Instruments 


Equip 
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TECTORS, 
Sulphide 
Baird Associates 
Davis Emergency Equip 
General Elec. (C« 
Mine Safety Appliances 
DETECTORS, Leak (See 
Gas Leak Indicators) 
DETECTORS, Lie 
Associated Research 
Electro-Medical Labs. 
Fiett Lab 
Stoelting Co., C. H 
DETECTORS, Mercury 
Vapor 
Central Scientific 
General Elec. Co 
Mine Safety Appiiances 
DETECTORS, Metal 
Associated Research 
Du Ment Labs., Inc 
Fisher Research Lab 
General Elec. Co 
Geophysical Inst 
Goldak Co 
Illinois Testing 
MeFarlin Co 
Radio Frequency 
RCA Div 
Rowe Engineering 
Streeter-Amet Co 
Wilmotte, Inc 
DETECTORS, Methane 


Hydrogen 


Co 
Labs. 


Labs. 


Baird Associates 
Bristol Co 
Bullard Co., E. D 


Davis Emergency Equip. 
Heiland Research 
Johnson-Williams 

Mine Safety Appliances 
DETECTORS, Microwave 
Sperry Products 

Sylvania Electric Prod. 
DETECTORS, Mine Gases 
Davis Emergency Equip. 
Heiland Research 


Mine Safety Appliances 
DETECTORS, Oxygen, De- 
ficiency 

Davis Emergency Equip. 
General Elec. Co 

Mine Safety Appliances 


DETECTORS, Potential 
Co 


General Elec 


Geophysical Inst. Co 
Littelfuse Labs. 
Minerallac Electric Co 
Sensitive Research Inst. 
Varo Mfg. Co 
Westinghouse Elec 


DETECTORS, Radicac- 
tivity 
Atomic Instrument 
Ballantine Labs. Ine, 
Bay Insts. & Dev 
Berkeley Scientific 
Canadian Radium 
Cyclotron Specialities 
Distillation Products, 
General Elec. Co 
General Radio Co 
Geophysical Instrument 
Goldak Co 
Herbach & Rademan 
Nuclear Instrument 
Radiation Counter Labs. 
Scott, In Hermon 
Southwestern Ind. Elec. 
Sylvania Elec. Prod 
Technical Associates 
Tracerlab, Inc 
Victoreen Inst 
Wood Counter 
DETECTORS, 
American Inst. Co 
Bay Insts. & Dev 
Berkeley Scientific 
Canadian Radium 
El-Tonics, Inc 
Fisher Research 
Flett Lab 
Geophysical Inst 
General Electric 
Cldak Co 
Kelly-Koett 
National Tech 
Nuclear Dev 
Nuclear Inst. & 
Radiation Counter Labs. 
Rowe Engineering 
Scott, Inc., Hermon 
Technical Associates 
Tracerlab, Inc 
Wood Counter Lab 
DETECTORS, Vibration 
(See Vibroscopes) 
DETECTORS, Voltage 
Feiler Engineering 
Freed Transformer 
General Elec. Co 
Gen. Physical Laboratory 
Ideal Commutator Dresser 
Meter Devices Co, 
8 & C Electric 
Sherron Metallic 
Westinghouse Elec 


DEW POINT INSTRU- 
MENTS 


Ine 


Co. 
Lab 
Radium 


Lab 


Co 
Co 


Labs 


Instrument 
Electric 

Testing Labs. 
Regulator 

Supply Co. 
Combustion 

Welch Scientific 

DIAL INDICATORS, Di- 
mensional 

American Meas 

Ames Co., B. C 
Brown & Sharpe 


American 
General 
Illinois 
Powers 
Refinery 
Surface 


Insts. 


Chicago Dial Ind. Co. 
Deming Indicator 

Do All Co 

Federal Prod, Corp. 
Ferner Co 

General Elec Co 

Gen. Engg. & Model Wks. 
Micro Master Co 


(Continued) 


Scherr Co Inc 
Scientific Inst. ¢ 
Sheffield Corp 


Size Control Co 
Stafford Co 
Standard Gauge 
Starrett Co 


Testing Machines, Inc 
S. Radium Corp 
DIAL MICROMETERS 
(See Micrometers, Dial) 
DIALS & POINTERS 
Precision Tube Co 
Superior Tube 
DIFFERENTIAL PRES- 
SURE (See Controllers, 
Gages, ete., Pressure) 
DIFFRACTION GRATING 
(See Grating, Diffra- 
cion) 
DILATOMETERS 
American Inst. Co 
Bristol Co 
Canadian Radium 
Dietert Co 
Ferner Co 
Gaertner Scientific Corp. 
Instrument Dev. Labs. 
Leitz, Inc., E 
Maveg Mach 
Rockwell Co., 
Sylvania Elec. Labs 
Zeiss, In Carl 
DIVIDERS, Voltage 
) 


Sales 
Stanley P. 


(Dee- 


Instrument 
Daven Co 
Electronic Dev 
General Radio 
Gray Instrument 
Shallcross Mfg 
Thwing-Albert Inst 
Ward Leonard Elec 
DIVIDERS, Voltage 
(Radio Frequency) 


Lab 


Co 
Co, 


Clarke Corp. 
Daven Company 
Electronic Associates 
Ferris Inst. Co 
General Elec, Co 
General Radio Co. 
Instrument Resistors, Inc 
Internatipnal Resistance 
Mallory & Co 
Measurements Corp. 
Ohmite Mfg. Co 
Potter Instrument 
RCA Manufacturing 
Sensitive Research 
Shallcross Mfg. Co 
Sherron Metallic 
Televiso Co 

Ward Leonard Elec 


wht) sil HEAD, 
OPTICA 
American 
Ferner Co 
Gaertner Scientific 
Griswold Mfg. Co, 
Jarrell-Ash Co, 
Vinco Corp 
Webber Gage 
Zeiss. Inc., Carl 
DIVIDING MACHINES 
Brown & Sharpe 
Ferner Co 
Gaertner Scientific Corp. 
Hayes Scientific Apps 
Martin-Hubbard Corp. 
Micro Instrument Co 
Precise Instrument Oo 
DRAFT Indicators (See 
Gages, Draft) Recorders 
(See Gages, Draft) 
DRAFT Controllers (See 
Controllers, Automatic 
Draft) 
DRAWING 
MENTS 


Inst 


Co 


aa Insts. 


Co 


INSTRU- 


Alpha Instrument Co 
Alteneder & Sons 
Brown & Sharpe 


Bruning Co., Ine 
Charvoz-Roos Corp 
Dietzgen Co. 

Drafto Co 

Gurley. W. & L. E 
Henschel & Co, 
Hopp Press 
Instrumaster Industries 
Ithaca Sci. Inst. Co. 
Keuffel & Esser Co 
Micro Master Co 
Millers Falls Co 
Nelson Section Liner 
Noris Instruments 
Post Co., Frederick 
Rapidesign Inc 
Speidel & Co. 
Starrett Co., L. 8 
Suverkrop Instruments 


Union Tool Co 
T'nited States Blue Print 
Universal Drafting Mach. 
Warren-Knight Co 
Weber Co., F 
White Co., Inc., David 
Williams, Brown & Earle 
DRIFT INDICATORS 
Driftmeters, 
Eastman Oil 
Eclipse - Pioneer 
Gurley, W. & L. 
Kollmorgen Optical 
Kollsman Inst. Co. 
Pioneer Instrument 
RCA Manufacturing 
Servo Corp. of America 
Thwing-Albert Inst. Co. 
DRIFT INDICATORS, 
Bore Hole 
Jeophysical Inst. Co. 
Sperry-Sun Well Surveying 
DUROMETERS (See Test- 
ers & Testing Machines, 
Hardness) 


Co. 
Co. 





Mew Tools You Ltould twe : 


~ \ 
Ss 


fot PRESSURE RESEARCH 





The Synchro-Marker 


PRESSUREGRAPH 








Angular Sync 


Here is your complete answer in instru- 
mentation for checking pressure varia- 
tions, both regular and instantaneous. 
Provides oscillograph pictures showing 
relation of pressures to engine shaft 
rotation (top dead center) or indica- 
tions in degrees of rotation and also 
relates pressure to time (milliseconds). 
pressure rise 
with time. Can be applied to hydraulic, 
gas, steam or pressure line measure- 
ment of static, dynamic or instantane- 


Accurately 


ous pressures. 


New detachable diaphragm permits 
in any 


measurement 


measures 





Pressuregraph Syncro-Marker Oscillograph 


pressure 


from vacuum to 14,000 p.s.i. 


Now used in 


oil 
leading producers. 


ELECTRO PRODUCTS 


fields 


by 


| 549 W. Randolph St., Chicago 6, Ill. 





range 


many 


LABORATORIES 


_— 


Write 
for copy of 


t Oday 





“Electron. 
ic Methods for 
Measure. 
ment of Pres. 
sure and Dis. 
placements.’ 








INC. 


Phone STate 2-7443 





DUST ANALYSIS 
APPARATUS 
Bausch & Lomb Optical 
Central Scientifie Co. 
Corning Glass Works 
Falstrom Co 
Federal Pneumatic 
Fisher Scientific Co 
Mine Safety Appliances 
Pfaltz & Bauer, Inc 
Sargent & Co 
Scientific Glass Apparatus 
Scientific Inst. Co 
Wilson Products, 
Zeiss, Inc., Carl 
DYNAMOMETERS, 
Hydraulic 
Baldwin Locomotive 
Dynamatic Corp. 
Emery Co., A. H 
Link Enzineering 
Olsen Testing Machine 
Taylor Dynamometer 


DYNAMOMETERS, Pull 
Rod 


Baldwin 


Systems 


Inc, 


Locomotive 


Conoflow Corp 

Dillon & Co 
Hathaway Inst. Co 
Hayes Scientific Apps 


Schaevitz Engg. 
Seederer-Kohlibusch, 
Statham Labs 
Stoelting Co.. C 


DYNAMOMETERS, Rotary 
Ahsortion 

Bristol Co 

Cole Instrument 

Dynamatic Corp 

General Elec. Co. 

L. / B. Corp 

Link Engineering 

Mid-West Dynamometer 


DYNAMOMETERS, Tension 
Baldwin Locomotive 

Boulin Instrument Corp. 
Chatillon &, Sons 

Coleman Inst. & Mfg 
Dillon & Co, 

Emery Co., A. H 
Hathaway Inst. Co 

Olsen Testing Machine 
Riehle Div. 


Ine, 


Schaevitz Engg. 
Seederer-Kohlbusch 
Statham Labs 


Stoelting Co., C. H 
Thwing- Albert 


DYNAMOMETERS, Trans- 
mission 

Baldwin Locomotive 
Hathaway Instrument 

Kellogg Switchboard 

Link Engineering 

Rubicon Co 

Seederer-Kohlibusch 


EARTH CURRENT ME- 
TERS (See Meters, Earth 
Current) 


EARTH RESISTANCE 
METERS 


American Inst. Co 
Associated Research 
Automatic Elec Sales 
Berkeley Scientific 
Biddle Co., Jas. G 
Borden. Engineering 
Geophysical Inst. Co 


Gray Instrument 
Heiland Research 


Industrial Insts., Ine 
Miller, M.C 
Rawson Electrical Inst 


Co 
Mfg 


Rubicon 
Shallcross 
Sticht & Co 
EBULLIOMETERS 
American Inst. Co 
Belleo Glass Inc. 
Braun Corp 

Central Scientific Co 
Distillation Products, 
Ferguson Co 
Fisher-Scientific 
Kontes Glass Co 
Precision Scientific 
Precision Therm 
Rascher & Betzold 
Refinery Supply Co. 
Tagliabue Corp., C 


EBULLISCOPE (See 
Ebulliometers) 


ECHELON GRATING 
Grating, Echelon) 


ELECTRIC WAVE 
FILTER SECTIONS 

Aerovox Corp 

Bailey Electric Co 
Clarke Inst. Corp 
Clough-Brengle Co 
Electronic Dev. Lab 
Freed Transformer 
General Radio Co. 


Ine. 


(See 


Millen Mfg. Co. 
Sherron Metallic 
Southwestern Ind. Elec 
Standard Transformer 
Thordarson Elec. Mfg. 


ELECTROANALYSIS AP- 
APPARATUS 
Burrell Tech. Sup 
Central Scientific 
Coleman Electric 
Eberbach & Son 
Fisher Scientific 
La Motte Chem. 
Leitz, Ine 
Precision 
Schaar & Co, 
Servo Corp. of America 
Sherron Metallic 


Prod 


Scientific 


ELECTROLYSIS INSTRU 
MENTS 


Co 
Labs 

Elec. Inst 
Welch Scientific 
Weston Elec. Inst 


ELECTROMETERS 
Quadrant 
Cambridge Inst. Co 
Nuclear Inst. & Che 
Pfaltz & Bauer, I 
Rawson Elec. Inst 
Rubicon Co 
Testrite Instrument ( 
Welch Mfg. Co 


ELECTROMETERS, String 
Cambridge Inst. Co 
Dearborn Scientific 
Geophysical Inst. C 
Nuclear Inst. & Cher 
Pfaltz & Bauer, Inc 
Victoreen Instrument Co 


ELECTROMETERS, 
Vibrating Reed 
Applied Physics Corp 

Furst Electronics 


ELECTRONIC METERS 
(See Meters, Electronic 


ELECTROPLOTING 
SOLUTION TESTING 
APPARATUS 

Central Scientific ¢ 

Federal Telegraph ( 

Fisher Scientific Co 

Hellige, Inc. 

Industrial Insts., Inc 

National Tech, Labs 

Pfaltz & Bauer, In 

Sargent & Co 

Sherron Metallic 

Taylor & Co., W 

Thwing- Albert 


ELECTROSCOPES 
Canadium Radium 


Bristol 
Lektra 
Rawson 


Inst. ¢ 


Central Scientific Co 
Chicago Apparatus © 
Denver Fire Clay Co 
Geophysical Inst. Co 
Henson Co., Fred C 
Kelly-Koelt 

Nuclear Inst. & Cher 
Pfaltz & Bauer, Inc 


ELLIPSOGRAPHS (SEE 
Drawing Instruments 


END MEASURES 
Acme Industrial 
Ferner Co 

Tufkin Rule 
Pratt & Whitney 
Sheffield Corp. 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 
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| al ENGRAVER 


Model 253 





‘ite today 
| Copy of 
lectron. 








Aethods 
” A further adaptation of the already 
Pasure. proven Mico Engraver, Model 252. Will 
it Of Pres. perform accurate engraving on panels 

: 19-inches wide and of unlimited 
> and Dis. length. Accommodates work up to 19- 
cements." inches high. 

Catalog on request 

———.| | MICO INSTRUMENT CO. 


86A Trowbridge Street 
Cambridge 38, Mass. 
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TERS, 
st. Co ¥ 
& Chem ; 
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nest 

@ Bailey Meter Company offers three dis- 
eee Co tinct feed water control systems. They are 
é (1) the Thermo-hydraulic Feed Water Regu- 
TERS, String lator which is suitable for the majority of 
Ping small boilers operating at relatively low 
ist, Co pressures. This regulator operates from 
& Cher water level alone and is provided with a 
er, In fully balanced tight seating V-port regu- 
— lating valve designed to give a straight line 
TERS, characteristic. It offers the advantages of 
eed low installation cost, removable valve parts 
= 7 orp and independence of valve location. 
METERS (2) The Single-Element air-operated feed 


water control system is recommended for 


, Electr 
a. installations on which smooth regulation of 


FEeTING feed water flow is desired, and a wide 

' regulating range cannot be used. This 

fic « system is controlled by water level alone 

aph ¢ as measured by a Bailey Boiler Drum Water 
saad Level Recorder. 

Inc (3) Bailey Three-Element feed water 

= control is recommended for high capacity 


low water storage boilers operating at high 
c : pressures or for boilers operating at medium 


ee : pressures with violent load fluctuations. 
- This system is based on actual measurement 
'ES of water flow to the boiler, steam flow from 


am the boiler and water level within the boiler, 






AY and is adjusted primarily to control the 
ay Co rate of water flow to the boiler so that it 
Co equals the rate of steam flow from the 
a boiler. 
Cher For detailed information consult Sweet's 
» im Engineering Catalogs or request bulletin 
HS (SEE @ No. 105. 
uments 
rs BAILEY METER COMPANY 
P4O4l IVANHOE ROAD CLEVELAND, O 
J Bo ‘ Mete y Ltd M treal, Canada 
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ENGINE INDICATORS 
See Indicators, Engine) 
ENGINE INDICATOR RE- 
DUCING MOTION (See 
Reducing Motion, Engine 
Indicator) 
EUDIOMETERS 
Ace Glass Inc 
Central Scientific Co 
Machlett & Son 
EUSCOPES 
Bausch & Lomb Optical 
EXPANSION TEST AP- 
PARATUS (See Testers, 
Expansion) 
EXTENSOMETERS 
American Inst. Co 
Raldwin Locomotive 
Brabender Corp 
Cambridge Inst. 
Eitzen Co 
Federal Products Corp 
Ferner Co 
Gaertner 


Co, 


Scientific 

Gen. Engg. & Model Wks 

Hayes Scientific Apps 

Metzger & Son 

Olsen Testing Machine 

Schaevitz Engineering 

Statham Labs. 

Swedish Gage 

EYEGLASSES. POLAR- 
IZED (for Photoelastic 
Work or Strain Observa- 
tion, ete.) 

Polarizing Inst. Co. 

Zeiss, Inc., Carl 

FADING TESTER 

Atlas Elec. Devices Co 

Gen. Elec. Vapor Lamp 

FAULT LOCATORS 


Audio-tone Oscillator 
Automatic Elee. Chicago 
Borden Engineering 
Century Geophysical 
Dillon & Co, 

Eltron, Inc 

Industrial Insts., Ine 
leeds & Northrup 
Rawson Elec. Inst. Cc 
Raytron, In 


Rubicon Co 

Shalleross Mfg. Co 

Tobe Deutschmann Corp 

Westinghouse Elec 

FEED WATER METERS 

Bailey Motor Co, 

Rristol Co 

Rrown Inst. Div 

Ruilders- Providence 

Central Station Steam 

Elec. Indicator Co 

Fischer & Porter 

Foxboro Co 

Hagan Carp 

Henszey Co 

Teeds & Northrup 

‘fason-Neilan Regulator 

Republie Flow Meters 

Simplex Valve & Meter 

Srarling, Ro W. 

FFF WATER TE 
APPARATUS a 

Allis-Chalmers 

Burrell Technical Supply 


Central Scientific Co 
Hagan Corp 
Hellige. Inc 
Industrial Insts., Inc 


LaMotte Chemical Prod 
Teeds & Northrup Co 
Palo-Myers 

Pfaltz & Rauer 
Photovolt Corp 
Tavinr & Co... W. A 
FEEDERS, Automatic, 

Proportioning 

Automatic Temp 
Powser & Co., 8 
Ruilders- Providence 


Ine 


Control 
F 


Fischer & Porter 
General Controls 
Gump Co.. B. F, 
Henszey Co 
Merrick Scale 
Milton Roy Pumps 
Omega Machine 


Permutit Co 
Pronortioneers, Ine 
Schaffer Poidometer 
Wellace & Tiernan 
FEEDERS, Automatic 
Granular Material 
Builders- Providence 
Federal Classifier 
Cump Co... B 
Merrick Scale 
Omega Machine 
Permutit Co 
Proportioneers, Inc 
Schaffer Poidometer 
FIELD RHEOSTATS 
(See Rheostats, Field) 
FIELD-STRENGTH 
MEASURING SETS 
Clarke Ints. Corp. 
Federal Telephone 
Ferris Inct. Corp 
General Elec. Co 
McFarlin Co. 
Measurements Corp 
Panoramic Radio Co 
RCA Div 
Sherron Metallic 
Tobe Deutschmann 
Waugh Labs 
FILLING MACHINES, 
Automatic 
All Amer. Tool & 
Allis-Chalmers 
Anderson Bros 
Automatic Scale 
Rowser & Co 
Gump Co B. F. 
Potter Instrument 
Proportioneers, Inc 
Richardson Scale Co 
Stokes & Smith Co 
Triangle Package Mach 


Corp 


Mfg 


Mfg. Co 


FILTER, 
Hankison 


FILTERS, Light 
Filters, Optical) 
American Inst. Co 


Instrument Air 
Corp 


(See alse 


Baird Associates 
Bausch & Lomb Opt 
Bell & Howell 
Bolsey Corp 

Central Scientific Ci 
Corning Glass Wor 
Crystal Research Labs 
Dearborn Scientific 
Fish-Schurman C 


Fuess, Inc 

Goerz Amer. Optical C¢ 
Kollmorgen Optical Ce 
Leitz, Inc 

Palos Optical C« 
Perkin-Elmer Cory 
Zeiss In Car! 


FILTERS, Optical 

Saird Associates 

Bausch & Lomb Optical 
Binswanger & Cx 
Boehmke Optical C« 
Bolsey Corp 

Crystal Research Labs 
Dearborn Scientific 
Eastman Kodak Co. 

e & S Optical 

Ferner C« 

Fecker, J. W 
Fish-Schurman 

General Scientific Corp 
Geophysical Inst. C¢ 
Goerz Amer. Optical Co 
Hayward Optical Giass 
Henson Co., Fred C 
Jones Optical Works 


Klett Mfg. Ce 

Palos Optical Cc 
Perkin-Elmer Corp 
Pfaltz & Bauer, Inc 
Phoenix Precision Inst 
Photovolt Corp 
Pyrometer Inst. (« 
Rubicon Co 
Schneider-Cogswell 
Simpson Optical Mfg 


Testrite Instrument C¢ 
Triumph Mfg. C« 
Unert! Optical C« 
Univis Lens Ce 


FINDERS, Valve 
Geophysical Inst 
Globe Phone Mfg 
Goldak Co 

Wilder, R. 8 


FIRE CONTROL INSTRU- 
MENTS, MILITARY & 
NAVAL 

Arma Corporatior 

Bausch & Lomb 
Sell & Howell Ce 

Betts & Betts 

Elec Indicator C«¢ 

Electronic Associates 

Fecker J ’ 

General Elec. ( 

H-B Instrument 

Instrument Dev. Lab 

Kollmorgen Optical Co. 

Martin-Hubbard Corp 

Maxson Corp 

Perkin Elmer Corp 

Robinette Co w. ¢ 

Sperry Gyroscope C¢ 

Unertl Opt. Ce 


FLASH POINT TESTERS 
(See Testers, Flash 
Point) 


FLATNESS TESTERS 
(See Testers, Flatness, 
Light Wave) 


FLATS, OPTICAL 
Acme Scientific 
American Lens 
American Optical 
Am. Telescope Labs 
Kaird Associates 
Bausch & Lomb 
Binswanger & (C¢ 
Buechele, W 
Central Seientifie Co 
Clark & Sons 
Crystal Research Labs 
Dearborn Scientific Cc 
DoAll Co 


Box 
C 


Optical 


Dome Precision 
Ednal Co 

E & 8S Optical 
Fecker, Inc 
Ferner Co 
Fish-Schurman (« 
Fuess, Inc 


Gaertner Scientific Corp 
General Scientific Corp 
Geophysical Inst. Co 


Glendale Optical 
Goerz Amer. Optical Co 
Henson Co Fred ¢ 


Howland Optical Works 
Jarrell-Ash Co 

Jones Optical Works 
Kollmorgen Optical (© 
Master Optical Co 
Mico Instrument (« 
Miller Corp., William 
Optron Laboratory 
Palos Optical Ce 
Perkin-Elmer Corp 
Phoenix Pree. Inst 
Piummer & Kershaw 
Pratt & Whitney 
Ruska & 
Scherr (c Ine 
Schneider-Cogswell 
Sheffield Corp 


George 


Simpson Optical 
Tinsley Laboratories 
Unert! Optical Cr 
Univis Lens (rc 

Van Keuren Cc 
Vinco Corp 

Wilder, R. 8 
Zenith Optical Ce 
Zeiss, Inc ‘ l 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For 


ENGINE INDICATORS to FLATS 





FLIGHT DATA 
RECORDER 





SPR 


5 

e Flight Recorder 9921 is a continuous 
4 strip recording instrument designed for 
Fa use with Giannini end-instruments such 
: as accelerometers, altitude transmitters 
. directional transmitters, etc 

a Recently expanded manufacturing 







facilities afford firm delivery of 
1949 improved instrument and 
powerplant 


equipment. 





Latest Technical Catalogs on Request 


LLL 


285 W. Colorado, Pasadena 1, California 


697 Morris Turnpike, Springfield, N. J 











for wind tunnels and 


aeronautical research 


ACH-ZEHNDER 


INTERFEROMETER 
AND 
SCHLIEREN METHOD 
SYSTEMS 


of guaranteed performance 


WIND TUNNEL WINDOWS 
PRECISION MIRRORS 
OPTICAL FLATS 


OPTRON LABORATORY 
2725 Salem Ave. 
Dayton 6, Ohio 











addresses, see pages 117-136 45 















































































FLATS to 





















FLOWMETERS 


FOR INSTRUMENT 
SUPPLY SERVICE 


Combines functions of a quality «ir 
filter and high-grade reducing valve 
into a small compact unit which reduces 
installation time, space and cost. 


Forged brass construction for corro- 
sion resistance. Available in a variety 
of ranges, filter areas and dripwell 
capacities. 


Write for Bulletin FH-15. 


CONOFLOW CORPORATION, 2100 ARCH ST., PHILA. 3, PA. 


PNEUMATIC 


INDUSTRIAL 


HAYS 


VERIFLOW Meter 


and HAYS 


the FLOW OF 


PRACTICALLY 
ALL LIQUIDS 





Maintaining the proper flow of 
liquid is a relatively simple job 
once a Hays Veriflow Meter 
and Hays Veritro] Controller 
are installed. They supplant 
guesswork with dependably 
accurate measurement and 


control of both the rate of flow and total flow of practically 
any piped fluid. What's more, the rate-of-flow indicator is 
designed for remote reading. Result: accurate measurement, 
product control, cost control, uninterrupted service. If you 
make or use liquid in volume it will pay you to consider this 


modern flow meter. WRITE FOR BULLETIN 48-766. 


YS 


N 


FLATZ, OPTICAL, Fused 
Quartz 

Acme Scientifi 

American Lens 

Bausch & Lomb Of 

Crystal Research Labs 

Dearborn Scientifi 

DoAll ¢ 


Dome Precisior 


E & 8S Optical 
Fecker, Inc 
Fish-Schurman Cory 
Gaertner Scientific 
Geophysical Inst. C¢ 
Henson Cx Fred ¢ 
Howland Optical ¢ 
Jarrell-Ash C« 

Jones Optical Works 
Iptron Laboratory 
Palos Optical ¢ 
Perkin-Elmer Corp 
Phoenix Prec. Ins 
Plummer & Kershav 
Scherr C« Ir 
Sheffield Corp 
Simpson Optical Mf 
Thermal Syndicate Ltd 
Tinsley Laboratories 
Unert!l Optical ¢ 
Van 


Keuren C« 
FLIGHT TEST 


Electroni A ia 
Federal Telegraph ¢ 
Gannon Co 
General Elec. ¢ 
Hathaway Instrumer 
Heiland Researct 
Impact Register 
Lewis Engineering 
M. B. Mfg. Co 
Revere Corp 
Sperry Gyroscope (« 
Statham Labs 
releviso Product 
“FLOW” 


(Flowmeters measure pri- 
marily RATE of flow. For 
positive or ‘‘quantity’’ fluid 
meters, see the numerous 
classes under ‘‘Meters’’) 


FLOWMETERS, AIR 
(See Flowmeters, Gas) 

FLOWMETERS, AREA 
Cone & Disk Type 

Commercial Researcl 

Fischer & Porter 

Friez Instruments 

Hays Corp 

National Meter C« 

Phoenix Precision Inst 

FLOWMETERS. AREA 
Cylinder & Piston Type 
American Inst. C¢ 

Bowser & Co 

trown Inst. Ce 


Fischer & Porter 
Hays Corp 

National Meter 
New Jersey Meter Cc 


Phoenix Precision Inst 


FLOWMETERS, AREA, 
Free Float Type 
Brooks Rotameter 
Commercial Research 
Fischer & Porter 
Fish-Schurman Corp 
Hammel-Dahl Co 


Mercury Glass C« 


Penn. Ind. Inst. Corp 
Phoenix Prec. Inst 
Schutte & Koerting Co 


FLOWMETERS, AREA 
Orifice & Plug Type 
American Meter Co 
Bacharach Industrial Inst 

Bailey Meter C< 

Bristol Co 

Brown Inst. Div 

Fischer & Porter 


Hays Corp 

Henszey Ce 
Mason-Neilan Regulator 
Meriam Inst, Co 
Republic Flow Meters 
Robinson Orifice 
Simplex Valve & Meter 
Taylor Inst. Cos 
Trimount Instrument 


FLOWMETERS, BLAST 
(See Flowmeters, Gas) 


FLOWMETERS, GAS 


Ace Glass, Inc 
American Dist. Steam 
American Inst, Co 


American Meas. Insts 
American Meter Co 
Automatic Temp. Cont 
Bacharach Industrial Inst 
Bailey Meter Co 

Barton Inst. Co 
Bethlehem Fdry. & Mactl 
tiowser & Cx 

Bristol Co 

Brooks Rotameter 

Brown Inst. Div 
suilders- Providence 
Clark Blast Meter 
Commercial Research 
Cook Electric 

Corning Glass Works 
Eclipse-Pioneer Div 
Electric Heat Control 
Elec Indicator Corp 
Fischer & Porter 
Fish-Schurman Co. 
Foxboro Co, 

Friez Instrument 

Gas Appliance Specialties 
General Elec. Co 
Giannini & Co 


Hagan Corp 
Hastings Inst. Co 
(Continued) 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For 






BAILEY 




















Gluid Meters \' 
: 

For STEAM- LIQUIDS .GASEs §f ‘ 
@ Bailey Fluid Meters are design: ‘ 
indicate, record and integrate the flov I 
steam, liquids, or gases under pract I 
any pressure or temperature condition I 

A great variety of indicating, recording 
and integrating combinations are available I 
for use with four distinct types of flow 1 
mechanisms. 

This large variety of possible combina. 1 
tions enables the flow meter engineer to ( 
specify equipment which is pre-eminently ] 
suited to any flow measuring application ' 

When it is desired to place indicators 
recorders and integrators at a considerable 
distance from the primary element, Bailey 
Synchro-Meters are available to provide 
electric transmission. 

For detailed information consult Sweet's 
Engineering Catalogs or request a copy of | 
bulletin No. 301. 

BAILEY METER COMPANY § | 
1041 IVANHOE ROAD. - CLEVELAND, 0. fj 
Bailey Meter Company Ltd., Montreal, Conade i 

i 





REPUBLIC 


FLOW METERS 


Republic electrical type flow meters are 
available for measuring the flow of all 
types of liquids and gases. Meter 
bodies are built for metering fluid 
line pressures up to 10,000 Ib. per 
sq. in. and for all ranges of differentia 
pressure. The reading instruments 
indicator, recorder and integrator—are i 
of the remote reading type and can be 
located any distance from the point o! 
flow measurement. 


WRITE FOR DATA BOOK No. 701 


REPUBLIC FLOW METERS CO. 
2240 Diversey Pkwy. Chicago 47, III. 


REPUBLIC 
INSTRUMENTS « CONTROLS 

































addresses, see pages 117-136 
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AMERICAN 


METER COMPANY 


inCORPORATEIO 


(@#StaBitsmeto 1836 


GENERAL OFFICES: 


60 East 42nd Street 
New York 17, N. Y. 





FACTORIES AND SALES OFFICES: Albany » 


Alhambra e Atlanta e 


Baltimore « Birmingham 


Boston e Chicago 


Fort Lauderdale « Houston e Joliet « Kansas City « Los Angeles * Minneapolis * Odessa ¢ Philadelphia # Pittsburgh 


tn Canada — Canadian Meter Co., Ltd., 


Hamilton, 


Ontario 


MEASUREMENT AND CONTROL OF GASES — OIL — STEAM — AIR — LIQUIDS 


PRODUCTS metTERs: Demand, Dis. 


placement (Gas or Air), Flowmeters, In- 


| dicating, Integrating, Recording, Labora- 


tory, Orifice, Oxygen, Prepayment, Wet 
and Dry Test, Wide Range -Orifice, etc. 
INDEXES: Base Pressure, Base Volume, 
Demonstration, etc. CONTROLLERS: Flow, 
Liquid Level, Pressure, Rate and Volume, 
Remote Control. GAGES: Differential, Vol- 
ume and Pressure. REGULATORS: Auto- 
matic Gas Cut-Off, Back Pressure, Bal- 
anced Valve, Bottled Gas, Gas and Air 
Pressure, High Pressure, etc. LABORA- 
TORY GAS TESTING APPARATUS: Cal- 
orimeters, Sulphur and Ammonia Test 
apparatus, Hydrogen Sulphide Test equip- 
ment, 1-10 Cubic Feot Bottles, Wet Test 
Meters, Dry Governors, Wet Governors, 
Specific Gravity Apparatus, New Record 
ing Gravitometers, etc. 


METRIC ORIFICE METERS 
AND FLOWMETERS 


Indicating—Recording—Integrating 


Thousands of Ameri- € 
can Meter Company's 
METRIC Orifice Me- 
ters based on the fa- 
mous Westcott Ma- 
nometer are making 
year-in-year-out rec- 
ords of sustained ac- 
curacy in the petrole- 
um producing and 
refining fields. Com- 
plete engineering 
installation data is 
included in current 
bulletins on METRIC 
Recording and Inte- 
grating Orifice Me- 
ters and Flowmeters 
with description of 
Intermediate Pressure Connections and Wide 
Range Orifice. 


THE INTEGRATING ORIFICE METER gives a 
totalized reading of the quantity which has 
passed through the orifice for all flow rates 
and all pressure variations. It integrates for 
static pressure as well as for differential. 


THE INTEGRATING FLOWMETER charts a 
totalized reading of the quantity of gas or 
steam at constant pressure—or for liquids, 
regardless of the rate. 


MODEL A-88 PNEUMATIC 
TRANSMITTER AND CONTROLLER 





Many maintenance and servicing problems 
are answered by the A-88 pneumatic 
Transmitter and Controller operating on 
standard 3-15 psi air pressure range. 

In addition to a high degree of inter- 
changeability of parts and sub-assemblies, 
the following important features are in- 
cluded: 


NO NEED TO BREAK TUBING CONNEC- 
TION for nozzle adjustment. 


INSTRUMENT CAN BE REVERSED by 
shifting one link without disturbing 
other adjustments. 


LINKAGE ALIGNMENT MADE EASY IN 
FIELD with positioning device. 


MAXIMUM PROPORTIONAL BAND 
CHANGES with minimum output pressure 
changes. 

EASY POSITIONING OF NOZZLE permits 
widening of proportional band without 
disconnecting tubing, or disturbing other 
adjustments. 


DAMPENING DEVICE IN RELAY insures 
smooth operation. 


EASY POSITIONING OF LINKAGE MECH- 
ANISM by means of housed propor- 
tioning bellows incorporating knurled 
wheel (with locking device). 


LINEAR ADJUSTMENT between trans. 
mitter and receiver. 


cna a ho Ne 





DRY TEST 
METERS 


The operating mechan 
ism of dry test meters is 
actuated by diaphragms. 
The meters are used to 
measure gas unsaturated 
with water vapor and 
are designed to meet the 
requirements of indus 
tries using such diversi 
fied gases as air, natural 
and manufactured gas, 
butane, propane, high 
gasoline content gases, hydrogen 
and acetylene, either dry or moist 


oxygen 


WET TEST 
METERS 


In laboratory testing of 
gases every detail of 
American wet test me 
ters from gage glass te 
water line marker and 
chromium plated point 
er insures not only 
more precise reading 

quickly but in 
sures continued accu 
racy of operation for 


many years 


DISPLACEMENT METERS 


The complete Ironcase line ranges from the 
small, low-pressure 5-B type to high-pressure 
meters of maximum capacity 


RELIANCE GAS REGULATORS 


¥ 


A complete line of high and low pressure 
types and wide range of models. Close con 
trol. Minimum pressure loss, ease of servic 
ing and low cost of upkeep. 


Full Information Supplied 
Upon Request 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 








FLOWMETERS to FURNITURE 














FLOW ME 


@ The Type H illus- 
_ trated isan extremely 
accurate indicating 
instrument for measur- 
ing the flows of gases 
or liquids when oper- 
ating pressures do not 
exceed 250 Ibs. per sq. 
in. and the differential 
pressure does not ex- 
ceed 160 inches of 
water pressure. Wall or 
Panel Mounting. Direct 
reading scales to meet 
any sequirement. Also 
Inclined Tube types— 
for low differential 
ranges of 25” or 49” 

of water. Fully descrip- 
tive catalog sent on 
request. 
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CLEVELAN® 2 











Instrument fuses de- 
signed for high-speed 
action. For the protection 
of delicate electrial 


equipment. 





LITTLEFUSE, 
Incorporated 


4757 Ravenswood Avenue 


Chicago 40, Illinois 

















Hays Corp 

Henszey Co 

Hoke, Inc 

Illinois Testing Labs 
International Filter Cx 
King Engg. Corp 
Kolisman Inst. Co 
Laboratory Equip. Corp 
Leeds & Northrup 
Leupold, Volpel & Co 
Linde Air Products 
Maszon-Neilan Regulator 
Meriam Co 

Moore Products 
National Meter Co 


New Jersey Meter Cx 
Northwest Instrument 
Penn Ind. Inst. Corp 
Phoenix Prec. Inst 
Pitometer Log Corp 
Precision Scientific 
Refinery Supply Cx 
Republic Flow Meters 
Revere Corp 

Schutte & Koerting C« 
Scientific Glass Apparatus 
Sheffield Corp 

Simplex Valve & Meter 
Statham Labs 

Superior Meter C« 
Tagliabue Corp., ¢ J 
Taylor Inst, Cos 
Trimount Instrument 

I S. Gauge 
FLOWMETERS, LIQUID 


(See Flowmeters, Gas) 
FLOWMETERS, Open- 


Bailey Meter Co 

Bristol Co 

Builders - Providence 
Foxboro Co 

( M. Mfg. Co. 

Hagan Corp 

Hays Corp 

Kahl Sci. Inst, Cc 
Leupold & Stevens 
Mason-Neilan Regulator 
Penn Ind, Inst, Corp 
Republic Flow Meters 

Scientific Inst. Co. Calif 

Simplex Valve & Meter 

Westberg Mfg. Co 

White C« 
FLOWMETERS, Orifice, 
and Nozzle 

Ace Glass, Ine 

American Dist. Steam 


American Meter Co. 
Askania Regulator Co 


Bacharach Industrial Inst 
Bailey Meter Co, 

Barton Inst. Co. 
Bethlehem Fdry. & Mach 
Bristol Co 

Brown Inst. Div 

Builders - Providence 
Campbell Co., J. A. 
Commercial Iron Works 
Corning Glass Works 
Daniel Orifice Fitting 
Fischer & Porter 
Foxboro Co 

Hagan Corp. 

Hays Corp. 

Heke, Inc. 

Leeds & Northrup Co. 


Leupold & Stevens 
Mason-Neilan Regulator 
Meriam Instrument 
Moore Products 
Penn Ind. Inst, 
Permutit Co 
Refinery Supply Ce. 
Republic Flow Meters 
Robinson Orifice 

Schutte & Koerting 
Scientific Glass Apparatus 
Scientific Inst. Co 
Simplex Valve & Meter 
Tagliabue Corp., 

Taylor Inst. Cos. 

Trimount Instrument 


FLOWMETERS, Pilot 
Tube 


Corp 


Am 
American 
Askania 
Bacharach 
Bailey Meter 
Barton Inst. 
Bristol Co. 
Cambridge Inst. Co 
Central Scientifie Co 
Clark Blast Meter 
Defender Automatic Reg. 
Dwyer Mfg. Co, 
Eclipse-Pioneer Div 
Ellison Draft Gage Co, 
Foxboro Co. 

Friez Instrument 
Hagan Corp. 

Hays Corp. 

Tilinois Testing Labs, 
Kolisman Inst. Co. 
Leupold & Stevens 
Meriam Instrument 
Morey & Jones, Ltd. 
Pitometer Log Corp 
Precision Therm. & 
Precision Tube Co, 
Refinery Supply Co 
Republic Flow Meters 
Revere Corp. 

Simplex Valve & Meter 
Taylor Inst. Cos. 
Trimount Instrument 


FLOWMETERS, Steam 
Am. Dist. Steam Co 
American Meter Co. 
Bailey Meter Co. 
Barton Inst. Co. 
Bethlehem Edry. 
Bristol C. 

Brown Inst, Div. 
Builders- Providence 
Fischer & Porter 
Foxboro Co, 


(Continued) 


Blower Corp 
Meter Ce 
Regulator Cc 
Industrial 
Co, 
Co, 


Inst. 


Inst. 


& Mach. 





Hagan ( 
Hays Corp 

Leeds & Northrup Co 
Mason-Neilan Regulator 
Meriam Co 
Moore Products 
Penn Ind. Inst 
Republic Flow 
Simplex Valve 
Tagliabue Corp., C. 
Taylor Inst. Cos, 
Trimount Inst 
FLOWMETERS, Vane 
Eclipse-Pioneer Div 
Friez & Sons 


‘orp. 


Testing Labs 
Mason-Neilan Regulator 
Simplex Valve & Meter 
FLOWMETERS, Venturi- 
ype 
American Meter Co 
tailey Meter Co 
Barton Inst 
Bethlehem 
Bristol Co 
Brown Inst. Div 
Builders- Providence 
Eclipse-Pioneer Div. 
Foxboro Co 
Gauther,Donat A 
Hagan Corp, 
Hays Corp 
International Filter Co 
Leeds & Northrup 
Leupold & Stevens 
Mason-Neilan Regulator 
Penn Ind. Inst. Corp 
Republic Flow Meters 


tc 
Fdry. & Mach 


Simplex Valve & Meter 
Taylor Inst. Cos. 

U. 8S. Gauge 
FLOWMETERS, Weir 
Bailey Meter Co 
Bristol Co, 

Brown Inst. Div 


Builders - Providence 


Elec. Indicator Corp 
Fischer & Porter 
Foxboro Co. 

Gurley, W. & L. E 
Hagan Corp. 

Hays Corp 

Leupold & Stevens 
Mason-Neilan Regulator 
Penn Ind. Inst. Corp 
Republic Flow Meters 


Simplex Valve & Meter 
Taylor Inst, Cos 

FLUE GAS ANALYZERS 
See Gas Analyzers, 
Flue Gas) 

FLUID METERS, GAS 
(See Gas Meters) 

FLUID METERS, LIQUID 
(See Meters, Liquid) 

FLUID METERS, QUAN- 
TITY (See Gas Meters; 
Meters, Curren; Meters, 
Liquid) 

FLUORESCENT MER- 


Light 
Sources) 
FLUROMETERS 
American Instrument 
Coleman Electric 
Farrand Optical 
National Tech. Labs 
Phoenix Precision Inst 
FLUOROSCOPES 
General Electric 
Kelley-Koett 
North American Phillips 
Patterson Screen Div. 
Picker X-Ray Corp. 
Universal X-Ray Prods 
Westinghouse X-Ray Co 
FLUXMETERS 
Annis Co 
Associated Research 
Cambridge Inst. Co 
Central Scientific Co, 
Clarke Inst. Corp. 
Clarkston 
Fraser Dev. 
General Elec 
Leeds & Northrup 
Marion Electrical 
Rawson Electrical 
Rubicon Co, 
Sensitive Research 
Sticht Co. 
FOLDING ENDURANCE 
TESTERS (PAPER) 
(See Testers, Folding 
Endurance) 
FOOT CANDLE METERS 


X-Ray 


Co, 
Inst. 
Inst. 


Inst. 


Central Scientific Co. 
De-Jur Amsco Corp. 
General ‘7 Co. 
G-M Lab 

Hickok Elec. Inst. 
MB Mfg. Co. 

Pfaltz & Bauer, Inc. 
Photovolt Corp. 
Triplett Elec. Inst. 
Welch Scientific 
Weston Elec. Inst. Corp 


FOREWARN DETECTOR, 
for locating hidden 
weapons (See Detectors, 
Metal) 

FORKS, Synchronization 

American Time Prods. 

Elec. Tachometer Corp. 

Gaertner Scientifie Corp. 

Leeds & Northrup 

MacLeod & Hanopol 

Riverbank Laboratories 

Times Facsimile Corp. 

FORKS, Tuning 
American Time Prods. 

Bunnell Co., H. 
Clay-Adams Co 

Gaertner Scientific 

General Electric Co. 


(Continued) 





Goetze 
Hathaway 
Heiland 


Niemer Co 
Instrument 

Research 

Riverbank L 


abs 


Times Facsimile Corp 
FORKS, Tuning, Elec- 
trieally Driven 
American Inst. Co 
American Time Prods 
gunnell Co., J. H 
Cambridge Inst. Co 


Central 
Century 
Chicago 


Ge 


Electronic P 
Tachometer Corp 


Elec 
Engineering 
Gaertner 
General 
General 


Elec 


Leeds & No 
Metron Instr 


Riverbank Lz 
Metallic 
Co 


Sherron 
Stoelting 
Facsir 
Varo Mf 

Welch Mtg 


Scientific 


Scientific 


Radio 
Hathaway Inst 


Co 
yphysical 


Apparatus Co 


rod Co 


Inc 
Corp. 


Labs 


tric Co 
Co 
rtbrup 
ument 
aboratories 


( H 
nile Corp 
Co 


Co 


FORKS, Vacuum Driven 
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M & G Multi-Purpose 


PRESSURE GAGE 
TESTER 


@ Pressure ranges to 10,000 psi 
@ Portable or bench testing 


@ Dead weight attachments 


@ General instrument work. 









M&G 
DIAPHRAGM 
SEALS 


Stop Corrosion 
and Clogging 





acini Sls 





pts Ss 


Mount on any type pressure 
gage, switch, or instrument. 





@ Pipe Mounting % to 1/2 con- 
nection— plain & cleanout 


type. 


® Flange type for any size pipe 
flange connection. 


@ Available in any machin- 
able metal or material. 


Write for Data Sheets 


MANSFIELD & GREEN 


105) CLEVELAND 14, O 





Power Avenue 
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BAILEY 
MULTI-POINTER 
GAGES 


@ Bailey Multi-Pointer Gages are made 














with any number of pointers and any scale 
The 
plainly 


combination from one to twelve. 


pointers have 10” motion over 
marked plastic molded scales so that read- 
ings can be taken at a distance of 20 feet. 
Diaphragm actuated elements enable this 
gage to withstand over-drafts and over- 
pressures without injury to the unit or its 
calibration. 

All secondary factors such as draft, 
pressure, temperature, stoker speed and 
pulverizer feed can be indicated on one 
Bailey Multi-Pointer Gage. 


1041 IVANHOE ROAD 
Bailey Meter C 


mpany Le 
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NEW MODEL 1001 


Custom Calibrated—The 15" custom 
calibrated scale with a minimum of 
100 graduations makes the dial easily 
readable and permits accurate inter- 


polation. 


Small Volume Required —Since the 
capsule is connected directly to the 
measured medium, a minute quantity 
of metered gas is required to operate 


the gauge. 


The 


metered gas does not come in contact 


Contamination Eliminated - 


with the mechanism so that contami- 
nation of the gauge or system is 


impossible. 


Accuracy — Gauge will repeat readings 
to one part in 500, i.e. 0.2 per cent of 
full scale range, and is automatically 
compensated for changes in atmos- 
pheric pressure. Not appreciably af- 
fected by ordinary changes in ambient 
temperature. 


STANDARD PRESSURE RANGES 
Model 1001-100 0 to 100 mm Mercury 
Model 1001—200 0 to 200 mm Mercury 
Model 1001—760 0 to 760 mm Mercury 


Scale can be furnished in any desired 
pressure equivalent. 





For further details write or telephone 








AIRPLANE & MARINE 
INSTRUMENTS, INC. 


CLEARFIELD PENNSYLVANIA 
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parton patenteD RUPTURE-PROOF seuows uni 


for Measuring Differential Pressures, Flow and Liquid Level 









This unit is the answer to trouble-free and 
accurate measurement of flow, liquid level 


and differential pressures. 


Various types of recording and indicating instruments 
are available to suit specific requirements. 

Differential ranges from 0-20 W.C. to 0-200 P.S.I 
Pressure ratings up to 3000 P.S.I. Indicating instru- 
ments can be furnished with direct reading dials in a 
wide variety of ranges 


BarIon 


MANUFACTURERS INSTRUMENT COMPANY 


P OF THE Rup Cy 
v4 TORS. AND 3504 UNION PACIFIC AVE TURE-PRoor pet 


DETAILED INFORMATION ON REQUEST REPRESENTATIVES IN PRINCIPAL CITIES 


4 
“ 
S 


4. 


o 


LOS ANGELES 23, CALIF 


PRESSURE GAUGE MOVEMENTS 


Straight and Round Reading Registers 


INTRICATE i) Bie te age of RECORDING 
MECHANICAL = pee AND GEAR DEVICES 


INSTRUMENTS OF ALL DESCRIPTIONS 


D.S. PLUMB CO., INC. 


73-77 Norfolk Street Oye ae oe, 
64 YEARS SERVING THE INDUSTRY 


WE MAKE THE HEART OF THE INSTRUMENT 
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Helicoid 


BRIDGEPORT 2, CONNECTICUT 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE COMPANY, INC. 


EPRESENTATIVES IN ALL PRINCIPAL CITIES ... SEE YOUR NEAREST DISTRIBUTOR 
, nama 


—— em 





ee 





ONLY HELICOID GAGES HAVE THE HELICOID MOVEMENT 


The new ACALOY case for 
WHelicoid gages is a high compres- 
Nsion molded aluminum alloy. 
)Treated by patented process to pre- 
lvent corrosion. Weatherproof. 
WGreater strength—less weight. 
)Durable baked-on finish. Neoprene 
Sgasket. Stainless steel (18-8) snap 
pring. Made with a back flange for 
Hsurface mounting, and without a 


Rear view of ACALOY case 
shows safety blow-out discs sup- 
plied when specified. The discs are 
Buna N, and are held by 18-8 
stainless steel snap rings. The 
safety discs release when any pres- 
sure in the case reaches 6 p.s.i. The 
glass front of the gage withstands 
35 p.s.i. in the 414” dial size. Extra 
charge for safety blow-out discs. 


Weather-proof, molded Phenol 
Turret Case, U. S. Navy Standard. 
Rugged, non-corroding, will not 
warp or crack, permanent, natural 
finish. Stainless steel (18-8) snap 
ring. Neoprene sealing gasket. 
Moisture-proof front. Supplied with 
bottom or back connection, for sur- 
face or stem mounting. Made in 
114" 6” and 814” dial sizes 


flange for stem mounting. 





The illustration shows a 
Helicoid gage system with 
the KOREX steel Bourdon 
tube. 

1. The socket is a one- 
piece drop forging, stream- 
lined to eliminate a pocket 
at the juncture of the socket 
and the Bourdon tube to fa- 
cilitate cleaning. 

2. The forged steel socket 
is fused to the KOREX 
tube. 

3. The KOREX Bourdon 
tube is alloy steel, stainless 
steel or K Monel. 

4. The forged steel end 
piece or tip is fused to the 
KOREX tube. No solder, 
no welding rod. 

5. The connecting link is 
stainless steel. The _ link 
screws are also. stainless 
steel. The adjustment screw 
is at the rear so that the 
gage may be calibrated as a 
unit without removing the 
pointer or dial. 

6. The Helicoid move- 

THE MOST DURABLE ment is pon frie = 
stainless steel bushings an 
PRESSURE GAGE SYSTEM link, or all stainless po 
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THE HELICOID MOVEMENT 


In the Helicoid movement, motion is trans- 
mitted by a cam contacting the helical groove 
in a roller. Cam facing is polished, graphited 
Bakelite. Helical groove in roller is highly 
polished and roller rides on stainless steel, 
ball-shaped bearing. Hairline adjustment of 


pointer is made with screwdriver from back 
of case. Link adjusting screw is at rear so 
that calibration is possible without removing 
dial or pointer. Connecting link and screws 


and all bushings are stainless steel 
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one-second zero setting 
with revolving dial and 





F external knob 
HEISE GAUGES 
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They keep you out 
of trouble ...and 
Save You Money 
You get a lot of plus 
Gauthier Donat A Merz Engineering Wheelco Instruments Woodworth Co m ‘ 
Hastings Instrument Pratt & Whitney Witt Gage Co a. Precision values cee and avoid a 
Hays Corp Rowe Engineering GAGES, Caliper (Dial) G ES, Compression : P ; 
pee od ? R - 00 maga Corp Amer. Measuring Insts, wag vere Inst. lot of failure headaches 
anning axwell & Moore ankee *recision Ames Co B. CC sSaldwin Locomotive ° ° 
Mare Cove ine GAGES. Bore Brown & Sharpe —. &. bo. and possible accidents ¥ 
arshalitown £ Brown & Sharpe Yomtor Coe, vlec uto-Lite 4 
poses — epee Conmeneial eonansh pean “* a oP. —— , by using Jerguson 
er‘am ns 0 Comtor Co ‘edera *rod Corp sen esting Machine v , 
Mors mpnatins ‘ Federal Prod Corp Giogne a Co. pratt 2 wane Flat Glass Gages for ; 
oore *roducts Gauthier, Donat arshall Co *recision Scientific . . . . 
Parks Co., Harry 8 Industrial Prod. Div Nilsson ines Co Riehle Div every liquid level indi- 
. ER, Lufkin Rule C Rheffield Corp Statham Labs. Jerguson catios wee 
ochester MIg 0 Mer Engineering Size Control Co, o1edo caie ) > ° 
~~ &. Gy Moore Products Starrett Co United States Gauge Reflex Gage 8 
Sheffield Corp Nilsson Gage Co Jineo Corp jage . 
Statham Labs 2 Poole Instruments Waltham Dial Gage GAGES, Continuous Thick- You get the kind of gages and valves 
Pacliabue Corp., C. J Pratt & Whitney GAGES, Center _ hess 
Taylor Inst Cos. Scherr Co Brown Sharpe Commercial Research you want to do YOUR JOB. Jerguson 
rerice Co : Sheffield Corp Bryant Chucking DoAil Ce. +e : 
Uehling Inst. Ce Size Control Co Lufkin Rule Co Electric Eye Equip offers you the most complete line avail- 
ka A. F Ther Standard Gage Miller Falls Co se a llgh mg Corp. bl P, ff oer ae 
eksler Thermometer Swanson Tool Mach Sheffield Corp Foxbo 0 J ers you an engineer- 
sage eas ee geeee, Sect, sea: \casiaiediien seetidliding in build 
3 . arm nitec *recision Prods Starrett Co ay ins I 1alizin 1 11d- 
Halley “Meter Co Vine co Union ‘ool. Co. eo eeee, ° fit pneaahe ptesnanes B . 
Barton Inst. C« Yankee Precision Vinco Corp. Merz Enginee a Py 1 ages to meé robiems. i 
Bristol Co GAGES, Bourdon GAGES, Coating Thickness Poole Manufecturing Ing special Lag P : 
Brown Inst. Div , American Chain & Cable American Inst. Co Schaevits Engs. 3 
an iret Gage Co Automatic Temp. Control Ames Co., B. ¢ Sheffield Corp. Jerguson Flat Glass Gages save money i 
Ae med , Porter Bailey Meter Co Branson Instruments eareett Go rT Th t ‘i ' i f 
roxbore UO Baldwin Locomotive Gardner Laboratory a_i so a nstall. 5 
Manning, Maxwell & Moore Hastian- Blessing Co Gertnes Labswetny Telviso | Products and labor. ey are oe eS 
arsh Corp Beacon Gage Co Koehler Instrument - . Rachie T h “ ont have to ; 
Marshalltown Mte is Belfield Co GAGES, Comparator Welthem Dia! Gass ey stand up Pe - you hie P 
ason-Nellan Reguiato Bristol Co Amer. Measuring Insts. ; i iCi ing the 
Parks Co., Harry S ae saute: aneeing GAGES, Continuous, width keep servicing them olay acing : 
*etrometer Corp Builders. Providence Menter Scope Inst ‘ wide 
Precision Therm. & Inst. Clapp Instrument Compar Inst. Co PaAR Ces Com glass. They are availa fe a : 
ochester . 0 Crosby Steam Gage Comtor Co, 4 : “ ‘ an 
Trerice Co. Dickson Co Boal Co Gauthier. Donat A. range of sizes, pressures, designs « 
: sauge Electric Auto-Lite titzen Co ~ on > ° - > H > 
ee, ene Emery Co.. A. H Engineers Specialty Div,  }fer” Engineering materials; also with polished end stems 
resico Instruments Foxboro Co Federal Prod. Co, thaffie , ¥ 
GAGES, Amplitying Giannini & Co., G. M, Ferner Co ac —s to replace present tubular £ages. 
Ames Co B Gordon Co., Claud 8, Gauthier Donat Toukeo Precision 
Comtor Corp Gotham Inst. Co, General Elec. Co GAGES Contour see Gage 
Engineering Res. & Dev Hays Corp General Engg. & Model rofile 7 Write us about 
Federal Prod. Corp Heise Rourdon Tube Hathaway Instrument GAGES. Cylinder 
Merz Engineering Hoke. Inc. Johnson Gage Co a “Gene Ge your problems or 
Poole Instruments Kolilsman Inst. Co, Jones & Lamson Machine felines “pes ; 
Pratt & Whitney Lonergan Co Link Engg. & Mfg a ; thy requirements. 
Precision Gage & Tool Manning. Maxwell & Moore Merz Engineering Goeanter Co 
Scherr Co., Inc Marsh Corp Metron Instrument Dearborn Gage Co 
Sheffield Corp Marshalltown Mfg. Moore Products Elgin National Waich 
Statham Labs Mason-Neilan Regulator Nilsson Gage Co Federal Prod Corp 
Swedish Gage Mercoid Corp Poole Instruments Lufkin Rule Co 
GAGES, Automatic Sorting Perfex Corp Pratt & Whitney Merz Engincerinz 
Arma Corporation Republic Flow Meters Precision Gage & Tool Nilsson Gage Co. 
DoAll Co Shallcross Controls Seherr Co ‘ ‘nce 
Electric Eye Equip Sheffield Corp Sheffield Corp —— ents GAGE & VALVE 
Electric Sorting Machine Tagliabue Corp... C. J Size Control Co ge 
Federal Products Corp Taylor Inst. Cos Standard Gage ae ee Cc fe] M P A N Y 
Hathaway Instrument Trerice Co ; Surface Checking Gage Size Control Div 100 Fellsway, Somerville 45, Mass. 
Heyman Co United States Gauge Swedish Gage Standard Gage 
Magnetic Gauge Co Weks'ter Thermometer Vineo Corp e . - 
Martin-Hubbard Corp Welch Scientific Waltham Dial Gage Se fine Representatives in Mejor Cities 
(Continued) (Continued) (Continued) United Precision Products Phone Listed Under JERGUSON 
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| PROMOTES SAFETY 


| No climbing on slippery tanks during wet or 

» icy weather. No danger from toxic vapors. 

’ Low voltage, low current transmitter com- 
pletely isolated from tank vapors. 





St eee 











costs YOU LESS 


Initial costs are lower because the new elec- 
tronic design eliminates Selsyn Motors. 
Installation costs are less because fewer and 
smaller wires are used. 


GIVES YOU GREATER ACCURACY 


Accuracy is only limited by types of float 
gauge used. Measures liquid level to + 
Kg’ with “VAREC” 253 Series Automatic Tank 
Gauges. Not affected by wide line voltage 
variations. 


| EASY TO OPERATE AND MAINTAIN 


You need only select the tank to obtain an 
accurate continuous gauge reading. You need 


’ only push a button to instantaneously check 
) receiver adjustments. It is not necessary to 
' reset instrument after power failure. 


GREATER VERSATILITY 


Transmitters may be installed on tanks 
already equipped with suitable float-type 
gauges. Small, compact receiver may be 
located on desk or panel mounted. Readings 
may be made at more than one remote posi- 
tion by installing additional receivers. High- 
low level alarms or controls may be added 
to the receiver without running additional 
wires to the tanks. 


























Fig. No. 850 Electronic Gauger Transmitter 
installed above lookbox of ‘‘VAREC.’ Fig. No. 
253 Automatic Tank Gauge. 





























Fig. No. 801 “VAREC”’ 
Fingertip Electronic Gauge Receiver 
































REMOTE LIQUID LEVEL GAUGING AT ITS BEST! 


Now you can gauge your tanks accurately to within + “6 


Wwe 


of tank level on a cen- 


trally located panel. The new “VAREC” Electronic Gauges enable you to duplicate 
tank gauge readings at any location... gives you greater accuracy when installed 
with “VAREC” Automatic Tank Gauges. Eliminates traveling throughout the tank 
farm or gauging tanks outside during bad weather. Eliminates the dangers of toxic 
vapors. Eliminates the errors from the human element in gauging. 


MULTIPLE OR SINGLE TANK RECEIVERS 
Multiple Tank Receivers, for individual 
gauging up to 10 tanks or up to 24 tanks; 
On-Gauge Receivers for individual tanks 
or simultaneous gauging. The front panel 
of each receiver has two dials. Feet indi- 
cations from 0 to 54 feet are read on the 
left-hand dial and inch indications from 
0 to 12 inches by 14’ increments are read 
on the right-hand dial. Proper reading of 


THE VAPOR RECOVERY SYSTEMS COMPANY 


the foot scale is designated by two colored 
pilot lights at the upper corners of the 
dial. The receivers are designed for use on 
110-115 volt, 50-60 cycle, a-c power. 


EXPLOSION-PROOF TRANSMITTERS 


Transmitters are available in four designs 
to meet tank working pressure require- 
ments. All are designed to be explosion- 
proof, suitable for use in Class 1, Group 
D, hazardous locations. 





NEW YORK PITTSBURGH CHICAGO TULSA HOUSTON 

| COMPTON, CALIFORNIA, U.S.A. 

| DEPT: II 

| l 
| NAME___ TITLE. Sendfor ' 
| Your Copy | 
| SS ee TO of “Remote | 
| Gauging at 
| CITY and STATE Its Best” 
| Today! , 
ee nn ee ee Te ee — 





SEE THE ““VAREC’’ ELECTRONIC GAUGER AT THE I.S.A. INSTRUMENT EXHIBIT IN ST. LOUIS SEPTEMBER 12-16 
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> Size Control C Dearborn ¢ 
Standard Gage Lufkin R 
Starrett Co Starrett Cx 
Swedish Gage Co United Pre 
Vinco Corp GAGES, Fee, 
Waltham Dial Gage Acme Ind 
GAGES, Differential Pres- American 
sure T 
+ American Meter Co — em 
facharach Industrial Inst Deatharmn ¢ 
Bailey Meter Co Elgit Nati. 
Barton Inst. Co Lufkin Ri 
P TERSON N y Beacon Gage Co. Millers Fal! 
: a bristol Co ‘ ants 
TYPE S / \ 3, EW/ JERSE Brown Inst. Div Staneess C 
Builders - Providence Swe list ( 
Cleveland Fuel Equiy sion Tool 
ula Crosby Steam Gage ; “a (wen : ( 
Defender Automatic Reg Vinco Cory 
—, Dwyer Mfg. GAGES, Flush 
Ellison Draft Gage C¢ Acme Indu 
Electro Products Lab Alien Gauge & 
Emery Co. A. H American Ga; 
Engineering Res. & Dey Amer. Measur 
PRESSURE-VACUUM-DRAFT Foxboro Co. me, "en, 
Foxboro Co Cadillae ¢ . 
sn en 138 Friez Instrument De arborn G. 
Gas Appliance Specialitic Ele 1 N eee 
i DIFFERENTIAL PRESSURE Gauthier, Donat A Federal Prod 
General Elec Co Fonda Gage (¢ 
“3 El} BAROMETR Be oy, Lguie 
=1= TRIC PRESSURE Hn ace 
= Kollsman Inst. Div Lincoln Park 1 
= Leupold & Stevens Lufkin Rule ( 
— LUTE PRESSURE Manning, Maxweil & Moore Merz Engineer 
a fo Marsh Corp Nils son Gage ( 
SE Mason-Neilan Regulator Sheff d ory 
wSEl] TANK CONTENTS tee intanegt * Ba 
Metron Instrument Swedish Gage 
Moelier Instrument United Precisior 
Moore Products C« Vineo orp 
D a P T H & F & 0 W Parks Co., Harry 8S Woodworth ( 
Perfex Corp West & Dodge 
Phoenix Precision Inst Yankee Preci 














Connelly Co 


Pioneer Instrument GAGES. Gas ‘ 
E Pitometer Log Corp American Meter ¢ 
Precision Seientific Sailey Meter ( 
Precision Therm Bastion-Blessit 
SEND ment Preferred Utilities Mfg Bristol ‘Co 
Wr Republic Flow Meters : 
























Schaevitz Engg Dickson ( 
Scientific Glass Apparatus Foxboro Co 
BULLETINS Scientific Inst Co Gas Appliance § 
Sheffield Corp General Elec. ( 
Simplex Valve & Meter Hays Corp 
Statham Labs Linde Air Prod 
Tagliabue Corp., C. J. Manning, Maxwell & 
Taylor Inst. Cos. Mason-Neilan lk 
Thermo Instruments Marsh Corp 
Trerice Co., H. O Meriam Instrume 
Trimount Instrument Parks Co Harry 
Uehling Instrument Co, Republic Flow Meter 
S. Gauge Rochester Mfg. ¢ : 
Weksler Thermometer Specialty Glass ( ; 
Witt Gage Co Statham Labs 5 
GAGES, Draft (See Gages, Superior Meter ( 
Differential Pressure) Tagliabue Corp., C. J 
GAGES, Drill Grinding Taylor Inst. Cos 
Brown & Sharpe Uehling Instrument 
(Continued) Witt Gage Co 
GAGES, Dead Weight 
American Instrument 
Ames Co, B , 
Coleman Inst. & Mfg 
Eastern Specialty 
Gordon Co,., Claud 8 }) 
Grove Regulator 
Link Engineering 
Manning. Maxwell & Moore 
Mansfield & Green 
Marshalltown Mfz INDICATING 
Parks Co Harry 8 
Ruska Inst. Corp 
Swedish Gage Cx GAGES 
GAGES, Depth, Linear 
Amer. Measuring Insts 
Ames Co., B, C 
Brown & Sharpe ; 
Carson Micrometer i 
DoAll Co 4 
Federal Products Corp e 
General Elec, Cc Regular and Special 
ilog ‘ 0. 
onanism DIAL INDICATOR GAGES 
i > Too Gage . . : 
— — All types for controlling dimensions: ; 
Merz Engineering snap, hole, thickness, grinding, caliper, 4 
Millers Falls comparator, depth and many others. 


Park Sales 
Petrometer Corp 
Pratt & Whitney 
R & M Mfg. Co 
Ryan Tool & Engg 
Shand & Jurs Co 
Sheffield Corp 
Size Control Co 
Standard Gage 
Starrett Co 
Swedish Gage 
Union Tool Co 
Vineo Corp. 
Waltham Dial Gage 
GAGES, Depth, Naviga- 
tional 
Geophysical Inst. Co 
G. M. Mfg. Co, 
Kahl Sci. Inst 
King Engineering Corp 
Negus, T. S. & J 
poe Co,, Harry 8 
8S. Gauge 
GAG ES, Dial, Machinists’ 
American Meas. Insts 
Ames Co., B. C 
Brown & Sharpe 
Chicago Dial Ind 
DoAll Co 
eo Send for Catalog — 


Federal Prod, Corp 


Genales, Andrew FEDERAL PRODUCTS CORPORATION 


age Engg. & Model 
Micro Master Co. ; 
Nilsson Gage Co. 1142 EDDY STREET . PROVIDENCE 1, R. I. 
Sheffield Corp : 

(Continued) 


Dimensional 
Air Gages 
Simplest to install 
and operate, fool- 
proof and ex- 
tremely accurate. 
Adaptable. 
















ELECTRONIC AND AUTOMATIC 
SORTING GAGES — made to suit 


requirements. 


o.H1O 
ee ae 
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REPUBLIC 
DRAFT GAGES 


Republic multi-point indicators are 
supplied for all ranges of draft, pressure 
and differentials encountered in furnace 
operation in any desired combination. 

Indicating units are interchangeable 
and are operated by a dry-bellows type 
of diaphragm. The 12-inch vertical, 
translucent scales are illuminated from 
the rear. All adjustments are made from 
the front of the panel and each unit 
may be withdrawn without disturbing 
others. 

WRITE FOR DATA BOOK No. 802 


REPUBLIC FLOW METERS CO. 
2240 Diversey Pkwy. Chicago 47, Ill. 


REPUBLIC 
INSTRUMENTS ¢ CONTROLS 





MARSH 


Pressure Gauges 





Mastergauge — 


Marsh quality, 
stamina and ac- 
curacy, is found 
in its highest de- 
velopment in the 
“ Masterguage ”’. 
Accuracy is 
guaranteed with- 
in % of 1% of 
reading. Ad- 
vanced monel 
and stainless 
steel movement 
and rugged bourdon tube assure lasting 
accuracy under all conditions. Try the 
Masterguage where others have failed. 
There is one for every service. 

“Recalibrator’’—describes Marsh method of 
correcting a gauge that has been knocked 


out of adjustment. Quickest and best means 
ever devised. Available in all Marsh Gauges. 


Standard Gauge 


A moderately priced 
gauge which repre- 
sents remarkable 
value. Wide range 
of types 
compound; vacuum. 


pressure; 











JAS. P. MARSH CORPORATION 
Dept. 8, Skokie, Illinois 














GAGES, Grinding 
Acme Industrial 
American Meas. Insts 
Ames Co B. ¢ 
Barker Tool Die 
Brown & Sharpe 
Comtor Ce 

Dearborn Gage Cx 
Elgin National 
Federal Prod. Corp 
Lufkin Rule Co 

Master Gauge 

Merz Engineering 
Moore Products 

Nilsson Gage C« 
Sheffield Corp 

Size Control Co 
Swedish Gage Co 
United Precision Prod 


GAGES, Grinding Finish 
General Electric Co 
Surface Checking Gage 


GAGES, Height 

Allen Gauge & Tool (« 
Amer Measuring Insts 
Ashton Valve Co 
Barker Tool Die 
Barr Instrument 
Brown & Sharpe 
DoAllL Co 

Federal Products Corp 
General Engg. & Model 
Jansson Gage C« 
Lufkin Rule Co 

Merz Engineering 
Park Sales Co 

Pratt & Whitney 
Ryan Tool & Engg 
Scherr Co 

Sheffield Corp 

Size Control Cx 
Standard Gage 
Starrett Co 

Swedish Gage (Ce 
Vineo Corp 


GAGES. Hook 
Dwyer Mfg. Co 
Friez Instruments 
Gurley. W. & L. E 
Leupold & Stevens 
Lufkin Rule (C« 
Scientific Inst 
Swedish Gage Cc 
White Co Inc 


(Calif.) 


GAGES. Hydrostatic 


(See Gages, Liquid Level, 


Indicating) 
GAGES. Internal Dial 
C 


Ames Co B 

Byrant Chucking Grinder 
Comtor Co 

DoAlL Ce 

Federal Products Corp 
Gn. Engg. & Model Wk 


Merz Engineering 
Nilsson Mfg. Ce 
Scherr Co 
Sheffield Corp 
Size Control Co 
Standard Gage 
Swedish Gage 
Vineo Corp 


GAGES, Limit 

Acme Industrial 

Amer Measuring Insts 
Barker Tool Die 
Brown & Sharpe 
Dearborn Gage Co 
Detroit Tap & Tool 
Federal Products Corp 
Fonda Gage 


Instrument 
Merz Engineering 
M-G Gage Corp 
Pratt & Whitney 
Sheffield Corp 
Size Control Co 
Standard Gage 
Swedish Gage 

Van Keuren Co 


Vineo Corn 

West & Dodge 
Woedworth Co 
Yankee Precision 


GAGES. Liquid Level tn- 
dicating 

American Meter Co 
Autocall Co 

Automatic Control Co 
Automatic Temp. Control 
Sacharach Industrial Inst 
Bailey Meter Co 

Barton Inst. Co 

Bastian- Blessing 

Belfield Co, 

Rin-Dicator Co 

toston Auto Gage 

towser & Co 

Bristol Co 

Brown Inst. Co 

Ruilders-Providence 

Bunnell Co., J. H 

kh. W. Controller 

Canadian Radium 

Clapp Instrument 

Climax Engineering 

Control Corp. 

Cook Electric 

Crosby Steam Gage 

Davis Reg. Co 

Defender Automatic Reg 

Dickson (Co, 

Dwver Mfg. Co 

Eelinse-Pioneer Div 

Electric Auto-Lite 

Elec Indicator Corp 

Electric Tachometer Corp 

Elematic Equip. Co 

Fleetronie Prod. Co 

Engineering Research Ass 

Fsterline- Angus 

Fischer & Porter 

Fisher Governor Co 

(Continued) 
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STRAIGHT LINE 
Pointer Draft Gages 


Diafram 
A high 
diafram with a travel of .25 to .75, a 
displacement 8.4 to 17.5 cubic inches at 1” 
pressure. Write for Bulletin 24-B. Bell type, 
stationary use, 2)/2” 


type, stationary and 
power free 


marine use, 


floating pure silk 





write for Builetin 
No. 22. Translucent glass scales and labels, 


travel 





Inclined Draft Gages 


PORTABLE 

Portable Draft Gages are of 
outstanding design and 
accuracy. Stamping of Monel 
reading minus, plus or 
differential. Level and Tube re- 
placed in field, Write for Bul 
letin 9-F 





ya STATIONARY 
fs Ellison Inclined Gages 
with upward inclined 


tube. No oil in tube over 
scale at zero, .2” oil 
head, constant zero with 
wide room temperature 
changes. Level and Tube 
replaced in field, Write 
for Bulletin 9-F. 








Combustion Testing Set avail 
able with necessary equipment 
for the analysis for C02, 02 and 
co complete with flue Gas 
Thermometer. Write for Bulletin 
20-F. 








Angle and Straight Stem 
Type, for air and gas 
flow measurements. 
Conical and hemispher 
ical tip, brass, for tem 
peratures up to 500° f. 
Stainless steel, tempera 
tures up to 1,000 f 
Write for Bulletin 9-F. 


U PATH STEAM 
CALORIMETER 


U Path Steam Cal- 
orimeters. Com 
bines a Throttling 
separating and re- 
evaporating Calor- 
imeter in a single 
chamber. Write for 
Bulletin 8-B 





PORTABLE 
GAS ANALYZER 















ELLISON DRAFT GAGE CO. 


Since 1896 
214 West Kinzie St., Chicago 10, 


The Ellison Line also includes: 
Dial Draft Gages--Bell Type @ Inclined-Vertical Tube Gages 
Vertical Tube Gages Oil, Heavy Liquid, Mercury—Single & Multi-Tube 


Saturator Gages @ U Gages--Stationary and Portable 
Air Filter Gages Dial and Inclined Tube types 


ELLISON INSTRUMENTS — Outstanding Design, Construction and Accuracy 











GAGES 





WEIGH the LIQUIDS 
= Your fended 


AT A FRACTION OF 
WEIGH-TANK COST 


King-Gages are now measur- 
ing nearly every kind of 
liquid in storage or process 
tanks. 


The Scale, graduated in 
pounds or gallons, checks 
accurately the receipts, in- 
ventory and movement of 
liquids in your plant. 


King-Gages save time and 
make blending more accur- 
ate by measuring fluids di- 
rectly into mixing tanks. 


They measure paint, resins, 
thinners, oils, latex, tor, acid, 
gasoline, syrup, milk, alcho- 
hol, woter and numerous 
other liquids. 


Safely measure hozardous 
liquids that should be kept 
from contact with air. 


Installation & Service Depart- 
ments in 15 leading cities. 


For further information write 
for Bulletin G-101 or explain 
liquid measuring problem. 


(GS Ce TR LRN 
KING ENGINEERING CORP. 


~ x 


ANN ARBOR, MICHIGAN 





























Foxboro Co 

Frick Co 

Friez Instrument Div 
General Controls Co 
General Elec. Co 
Gorrell & Gorrell 
Gotham Inst. Co 
Gray Instrument 
Guardian Electric 
Gurley, W lL. 
Hammel-Dahl Co 
Hathaway Inst. Co 
Hays Corp 
lustrument Lab., Inc 
Jerguson Gage Co 
Johnston & Jennings 
Keckley Mfg. Co 
Kellogg Switchboard 
King Engineering 
Klingerit, Ine 

Leeds & Northrup Co 
Leupold & Stevens 
Liquidometer Co 

Lufkin Rule Co 
Lumenite Elec. Co 
Magnetrol, Inc 

Manning, Maxwell & Moore 
Marsh Corp 
Marshalltown Mfg 
Mason-Neilan Regulgtor 
MeAlear Mfg 

McNeill Engineering 
Meriam Instrument 
Minneap lis-Honeywell 
Moore Products 

Nathan Mfg. Co 
Natural Gas Equipment 
Paragon Electric 

Parks Co., Harry 8 
Penberthy Injector Co 
Photoswitch, In 
Pitometer Log Corp 
Pneumercator Co., Inc 
Positel Mfg. Co 
Precision Therm. 
Peferred Utilities Mfg 
Reliance Gauge Column 
Republic Flow Meters 
Rochester Mfg. Co 
Rosen Engg. Prods 
Schutte & Koerting Co. 
Shand & Jurs Co 
Simmonds Aerocessories 
Simplex Valve & Mter 
Smith Meter Co 
Statham Labs. 

Tagliabue Corp. C. J 
Taylor Inst. Cos 
Thermo Instruments 
Trerice Co 

Trimount Instrument 

U C Indicator Sales 
Uehling Instrument Co 
U. 8. Gauge 

Vapor Recovery Systems 
Viking Instruments 
Wallace & Tiernan 
Weksler Thermometer 
Warrick Co. 
Westinghouse Elec. & Mfg. 
Wheelco Inst. Co. 
Williams Gauge Co. 
Watt Gage Co. 
Yarnall-Waing Co 


GAGES, Liquid Level, 
Recording (See Gages, 
Liquid Level, Indicating) 

Balley Meter Co. 

Barton Inst. Co. 

Bristol Co. 

Builders- Providence 

Foxboro Co 

Infileo, Inc. 

International Filter Co 

Parks Co., Harry 8 

Republic Flow Meters 

Simolex Valve & Meter 

Taylor Inst. Cos 

UVehling Inst. Co 


GAGES, Mercury 

Amthor Testing Mach 
Bacharach Industrial Inst 
Bailey Meter Co, 

Barton Inst. Co. 

Builders - Providence 
Central Scientific 
Connelly Co. 

Distillation Products 
Dwyer Mfg. Co 
Electronic Products 
Ellison Draft Gage 

Gas Appliance Specialities 
General Elec. Co 

Hays Corp. 

Heise Bourdon Tube 
Ideal Lab. Tool 

King Engineering 
Machlett & Son 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Meriam Instrument 
Moeller Instrument 

Parks Co., Harry 8 
Precision Therm. 
Refinery Supply Co 
Scientific Glass Apparatus 
Scientific Instrument 
Simplex Valve & Meter 
Speciality Glass Co 
Stoetling Co., C. H 
Tagliabue Corp., C. J. 
Taylor Inst. Cos. 

Trerice Co 

Trimount Instrument 
Vehling Instrument Co 
T. &§. Gauge Co. 
Thiversal X-Ray Prods 
Wallace Scientific 
Westinghouse Elec. 


GAGES, Micrometer 
American Meter Co. 
Ames Co ‘ 
Amthor Testing Mach 
Axelson Mfg 

Brown & Sharpe 
Cadillac Gage Co 
Central Scientific Co 


(Continued) 


E. 


Eitzen Cx 

Elgin National Watch 
Federal Products Corp 
Gaertner Scientific Corp 
Gauthier, Donat A 
Instrument Dev. Labs 
Lufkin Rule Co. 
Miller Falls Co 

Pratt & Whitney 
Precision Therm. & Inst 
Rimat Machine 

Scherr Co 

Sheffield Corp 

Slocomb Co 

Starrett Co 

Swedish Gage 

Van Keuren Co 

Vinco Corp. 

Wilmotte, Inc 

Zeiss, Inc., Carl 


GAGES, Oil (See Gages, 
Liquid Level) 


GAGES. Optical 

Acme Industrial 

Amer. Measuring Insts 
Bausch & Lomb 
Buchele, W 

Clark & Sons 

DoAll Co 

Engineers Specialty Div 
Fecker, Inc 

Gaertner Scientific Corp 
Instrument Dev. Labs 
Jarrell-Ash Co 

Jones & Lamson Machine 
Palos Optical Co 
Perkin-Elmer Corp 
Phoenix Prec. Inst 
Ruska & Co 

Scherr Co 

Sheffield Corp 

Vineo Corp 

Zeiss, Inc Carl 


GAGES, Paint Film 
American Inst. Co 
Ames Co., B. C 
Branson Instruments 
Carson Micrometer 
Gardner Laboratory 
General Elec. Co 
Hathaway Inst. Co 
Metron Instrument 
Munsell Color Co 


GAGES, Paper Thickness 
(See Gages, Thickness) 


GAGES, Piston Ring 
Amer. Measuring Insts 
Brown & Sharpe 
Circle Gage Co 

Elgin National Watch 
Federal Products Corp 
Link Engineering 
Merz Engineering 
Sheffield Corp 
Swedish Gage 
Wilkening Mfg. Co 


GAGES. Pitch Diameter 
Acme Industrial 
Rrown & Sharpe 
Bryant Chucking Grinder 
Detroit Tap & ‘Tool 
DoAll Co 

Federal Prod. Corp 
Fonda Gage Co 
Greenfield Tan & Die 
Tufkin Rule Co 

Merz Engineering 
Pratt & Whitney 
Scherr Co., Inc 
Sheffild Corp 

Size Control Co 
Starrett Co. 

Swedish Gage Co 
Union Tool Co 

Van Keuren Co 

Vineo Corp 

West & Dodge Thread 
Woodworth Co 

Yankee Precision 


GAGES, Plug 

Acme Industrial 
American Gauge Co 
Amer. Measuring Insts 
Barker Tool Die 
Rrown & Sharpe 
Cadillac Gage Co 
Corning Glass Works 
Dearborn Gage Co 
Detroit Tap & Tool 
DoAll Co 

Fitzen Co 

Elgin National Watch 
Federal Products, Corp 
Fonda Gage 
Greenfield Tan & Die 
Tawrence & ill 
T.incoln Park Industries 
Merz Engineering 
Nilsson Gage Co. 

Park Sales Co 

Pratt & Whitney 
Precision Gage & Tool 
R & M Mfg. Co 
Sheffield Corp 

Size Control Co 
Standard Gage 
Swedish Gage 

Tnited Preeision Prod 
Vinco Corp 

West & Dodge Thr. Gage 
Woodworth Co 

Yankee Precision 


GAGES, Pneumatic Tank 
Bacharach Industrial 
Barton Inst. Co. 

Foxboro Co. 

Gauthier, Donat A. 
Liquidometer Corp 
Marsh Corp. 
Mason-Neilan Regulator 
Parks Co., Harry 8 
Pneumercator Co. 
Rochester Co. 

Uehling Inst. Co. 

J. S$. Gauge Co, 








BRISTOL SERIES <00 
Recording and 
Controlling Gauge: 





Bristol Series 500 Gauges are offere 
wide variety of models for recordin 
controlling pressure, draft, vacuum, a! 
pressure, liquid level. 

These instruments are highly accurat 
pendable, rugged and extremely stable 
ranges of application. They include 
design improvements and refinement: 


make them easier to use, more conver ' 


to service, readily convertible from on¢ 
to another and simpler in constructio: 
addition, the new case offers maximun 


tection for the working elements and 


modern design in harmony with the 
industrial trends. 


Wall and panel mounting; also portable 
Ranges from full vacuum to 12,000 psi. Sing] 


double or three-pen models. 
Write for Bulletin T835, 


THE BRISTOL COMPANY 


113 BRISTOL ROAD, WATERBURY 91, CONN, 








“MEASURE DRAFTS. 
AIR VELOCITIES ond 
SLIGHT Aughs} > gp CHANGES 

sad 

















Ness 











@ Highly Accurate 


@ Easy To Operate 
@ Unbreakable Plastic Body 


@ Always-Visible Scale, 
.01" Graduations 


@ Micrometer Adjusting Screw 


Write for DWYER Bulletin 205 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 


FF. W. Dwyer Mfg. Co. 


305 South Western Ave. Chicago 12, Illinois 








GAGES, Precision Measur- 
ing 

me justrial 

Acme 

Ames ‘ B. C 


Measuring Inst 
Corporation 
instrument 
& Sharpe 


Amer 
Arma 
Barr 


S 500 


Browr ! ae 
nd Bryant Chucking Grinder 

Cadillac Gage Co. 

Carson Micrometer 

Comtor C 


0. 
Dearborn Gage Co. 
DoAll yo 
pitzen 0. 
eiinNational Watch 
Federal Prod. Corp. 
Ferner Co. 
Fonda Gage Co. 
Gauthier, Donat A. 
General Elec, Co. 
Graham-Mintel Inst. 
Jansson Gage Co. 


ges 














Lufkin Rule Co, Parks Co., Harry 8 GAGES, Rifle Bore 
Magnetic Gauge Co. Perfex Corp. Baldwin Locomotive 
wertin-Hubbard Corp Physicists Research Federal Products Corp 
Merz Engineering Precision Gage & Tool Fonda Gage ( 
Metron Instrument Precision Therm Gauthier, Donat A : 
Moore Products Preferred Utilities Mfg Hathaway Inst. Cc houdtterss 
Nilsson Gage Co Process & Instruments Moore Products s 
Phoenix Prec. Inst. RCA Div, | : Nilsson Gage Co . 
Physicists Research Refinery Bupply Co Poole Instruments 
Poole Instruments Republic Flow Meters Pratt & Whitney 
Pratt & Whitney Rochester Mfg. Co Sheffield Corp 
Rieker Instrument Co Scientific Glass App Vineco Cor 
Scherr Co., Inc. Scientific Inst. Co sbictlabten 
Offered in Sheffield Corp. Seely Inst. Co., Inc GAGES, Ring 
cordin Size Sel Co. Pw rebers “> Acme Industrial 
“Etat Standard Gage Skaneateles g. Co Allen Gauge & Tool i i 
um, absolute Starrett Co. Statham Labs pear ny Aes i LIQUIDOMETER remote reading gauges automatically 
Swedish Gage : Stewart-Warner Corp Amer. Measuring Insts indi iaui | | 
iccurate, de Thwing-Albert Inst. Co. Stoelting Co., © 1 Rarker Tool Dic indicate or record liquid levels. No pumps, valves or 
Stable in g United Precision Prod Stokes Machine Co Brown & Sharpe auxiliary units required to read them. Balanced hy 
clude many Van Keuren Co. Superior Meter Co. Bryant Chuekine d F ‘ aa ’ Sata eaten 
ements Vineo me i ox pte be ( ag , Cadillac Gage Co. rauiic Fansmission sys em ingenious y c pensate 
> conv : Webber Gage Co eaebitits ee oe Corning Glass Works for temperature variations on communicating tubing 
> Convenient Wilmotte, Inc Tagliabue Corp., C. J Dearborn Gage Co ee : , 
>M One type Woodworth Co. qaree Inst. Cos Detroit Tep & Tool Accuracy unaffected by variation in specific gravity 
struction. In Carl Zeiss, Inc " hwing- Albert Inst. Co. Elgin National Watch pom. ty inate. Diabetes end slatlor 
ximum pro ; Trans-Sonics, Ine. Gauthier, Donat A PP Y 
nts all , — Pressure, Indicat- Trerice ‘s ; Greenfield Tap & Die bodies for gauging hazardous liquids. Models are 
4 qa rimoun nstrumen . Johnson Gage Co ° ‘ 
1 the lates Aeroquip Corp. Vebling | Instrument Co Lawrence & Hill available for remote signals, automatic control o 
American Chain & Cable LF Gauge iy Mes Lincoln Park Industries pumps, etc. DIRECT READING models available where 
© portable American Meter Co. niversal X-Ray Prods Merz Engineering . . ial 
PSi. Single Bacharach Industrial Ints se ¢ Son, Carl H. Nilsson Gage Co remote reading is not required. 
Bailey Meter Co. Re Bale Co With te Renal LIOUIDOMETER i P 
Baird Meter Co. om Pratt & Whitney ite for detatis on 1, Li RN instruments, 
Baird Associates Weksler Thermometer Precision Gese “& Tool 7 : 
Baldwin Locomotive bh oe ——s Sheffield Corp 
Bastian, Blessing neeico | instruments Size Control Co 
Beacon Gage Co. Wilgus Manufacturing Rtendces G 
Belfield Co. Winslow Co. _ Swedish e Co THE CORP 
Block Mfg. Co Witt Ga Co United Precision Prods \ . 
, ‘o (ea A, NEERING RE Re ETT ES 
— 2c. GAGES. Pressure—Record- ha seony & D iad Wien 
Brewa, Inst. Div. ina (See Gages, Pres- Woogworth Gan 36-27 SKILLMAN AVE., LONG ISLAND CITY.IN.Y. 
Bryant Chucking Grinder sure, Indicating) Worley Jewel Co d , 
Brush Development Co. GAGES, Pressure Temnera- Yankee Precision 
entra 5 4 0. sure Indicatin ; 3, nap Americar ea ! ine orp 
$ Clapp Instrument . GAGES, Screw Thread Acme Industrial Brown & Sharp Yankee Pre 
- Clark Blast Meter GAGES, Pressure & Vae- Acme Industrial Allen Gauge & Tool Cc Federal Produc ( Zei I ( 
a Cleveland Fuel Equip. uum (See Gages, Pres- Allen Gauge & Tool Co American Gage C dogs han thaaet : 
nd | Coleman Inst. & Mfg. sure Indicating) Brown & Sharpe American Measuring Insts . . wh : GAGES Surface Finish 
Commerical Researah : Bryant Chucking Barker Tool Die Pratt & ron " Checking 
\MGES Consol, Ashcroft Hancock GAGES. Profile Cadillac Gage Go Barr Instrument Precision Gage & Blake ¢ Edward 
| Consolidated Engg Acme Industrial Detroit Tap & Tool Brown &, Sharpe Sheffield Corp Link Er & Mf 
Continental Elec. Co American Gage Co Federal Prod. Corp. Cadillac Gage ¢ ay Control ¢ PI Reseat 
Crosby Steam Gage Amer. Measuring Insts. Fonda Gage Co Dearborn Gage ( Standard Gage Re } Ga 
Dayton-Rogers Mfg —_ Rarker Tool Die Greenfield Tap & Die Detroit Tap & Tool Vineo Corp 
Defender Automatic Reg Rrush Devlopment Jansson Gage Co Federal Products Cort ‘ GAGES, Taper 
DeJuhasz, K. J. ral fillac “eae te Johnson tage Co Fonda Gage Co GAGES, Star “ : wh 
Dickson Co. Nearborn Gage Co Lincoln Park Industries Gauthier, Donat Federal Produc ‘ Ameri Gaze ¢ 
Dillon & Co. Fnvineers Specialty Div Tufkin Rule Co. Gen. Engg. & Model Wks. Gauthier, Donat A Rarker Tool Dic 
Distillation Products Federal Products Corp. Merz Engineering Greenfield Tap & Die Moore Products Brown & Mharn 
Dwyer Mfg. Co. , Fonda Gage ‘ Millers Falls Co Jansson Gage Co. Pratt & Whitney Cad a f 
Eclipse-Pioneer Div Foxboro Co Pratt & Whitney Johnson Gage Co Sheffield Corp De on Ga ‘ 
— eee sate , Ceneral Flec. Go Sheffield Corp Lawrence & Hill Yankee Precisior , . 'N re \N 
Slectro Products Labs Yeates. Gals. Go. Size Control Co. Merz Engineering “ik , eee . 
Electronic Products Co Jenckes Knitting Mach Starrett Co ; Metzger & Son GAGES. Strain a ! Ps ry 
ee Sui. Corp. Lincoln Park Industries a pg Gage Co. M-G Gage Corp Acme Industrial ( ai, t A 
tllison Draft Gage Martin-Hubbard Cor Inion Tool Co. Nilsson Gage Co mericen inst. : <4 rons 
Emery Co., A. H. Morz, Engineering ” Vineo Corp. Pratt & Whitney ee piety po rR General Elect 
Esterline-Angus Co. “ilsson Gage Co West & Dodge Thread Precision Gage & Tool Ralley Meter C Gre 1 Tap & D 
Fisher Scientific Co. os ; " smaianiel Woodworth Co Scherr Ce palley ever ‘ l in Park Toe 
1 hysicists Research p : ; Baldwin Locomotive 
Foxboro Co. Pratt & W - Zeiss, Inc., Carl Sheffield Corp . : Mer Engineering 
vratt & hitney a8 ’ . ( 
Fredericks Co., George Precision Gage & ‘Tool i Size Control Co Dillon & Co Micro Master ¢ 
Friez Instrument Sheffield Corp GAGES. Sliding Standard Gage Fdin Flectronics Mc Product 
Fulton Syliphon Div. Size Control Div Acme Industrial Swedish Gage ( Eitzen Co ‘ n Ga ( 
Gas Appliance Specialties quweajsh Gare Go Amer. Measuring Insts United Precision Prods Kiectronie Products ¢ I Instrument 
General Elec. Co. lnited Precision Prods Latkt ae oe Vineo Corp Federal Products Corp | mn Ge & 1 
hy § . uufkin Rule Ce , onat 
Giannint yy nis Vineo Corp. Pratt & Whitney GAGES, Spline Gauthier, Donat A : & Whitney 
Jiannin 0, Woodworth Co tine Control Go Acme Industrial General Elec, Co Sheffield Cory 
, r - . ' n ) « s ' 
(Continued) Yankee Precision Van Keuren Co, (Continued) eee ; > 
Hathaway Inst. ¢ ~ G 
Hays Corp s ( 
Heiland Research ~ G 
Metzer & Son I ; 3 I 
Miller Corp Wr Vir Cory 
Olsen Testing Machine » t ( 
Se Suave eins THICKNESS a ig a ergy gpa : 
em Testir Mac! GAGES, Telescoping 
Starrett Co r & , 
Statham Lab 4 ls snarpe 
Federal Product Cort 
d AUDIGAGE COATINGAGE GAGES, Surface Lufkin Rule ¢ 
O y Acme Industrial S sat > c 
. ié f ‘ I Swe Ish 1466 
For Testing For Mea- ~ . Ce ~_ ‘ . t 
Metal Thick. suring Bar se anlar 
blake rd <= = 
ness From Non-Mag- —herasel Ames Co., B. ¢ 
One Side netic Coat- Brust . velopmer on et -“ “- , = 
Comt 0 nati emy r 
ings on Dearborn Gage C arker - I 
Edin Electronic ranson 
onaiad Range: 1/16”- ew apd Federal Products Cor ——> © 
oe : Steel. Genale Andrew Canadian K 
12.0 Jansson Gage ( a n M 
. Range: 0.0001” —0.5” Lufkin Rule ¢ Commercial te 
Miller Falls ¢ uir Ff eCUrOr 
Palos ( De 
SPECIAL RANGES CAN BE SUPPLIED Precision’ Scientific Fonda Gage Co. 
Precision Scientifi Fenda Gage ¢ 
Standard Gage Gauthier, D A 
Starrett C« Gl & 6 
( } & Mod \ 


Hinois 





Gordon Co., Claud § GAGES, Radius 
Gotham inst. 

Hathaway Inst. Co Acme Industrial 
Hays Corp er ng - Inst 
Heise . . arke 00 ie 
else Bourdon Tube Brown & Sharpe 


H & H Thermostats Cadillac Ga Cc 
ac ( iage 0 


Kollsman Inst. Div Singer ten “ . 
Anergan Co 4 : MEUCTS orp. 
Magnetic Gauge Co Fonda Gage Co. 
Manning, Maxwell & Moore Lufkin Rule Co 
Mansfield & Green Sheffinid weep 

Marsh Corp > + aebigher we ‘ 
SMatcheliions Mfg. Co Size Control Co 
Mason-Neilan Regulator Starrett Co : 

Massa _ Laboratories a oe Gage CM 
Mercoid Corp. nited I recision Prods 
Meriam Instrument Vinco Corp 

Metron Instrument Wilmotte. Inc 

Moeller Instrument Co Woodworth (« 

Moore Products GAGES, Rain (See Rain 
National Research Gages) = ‘ 


Nurnberg Thermometer 

















BRANSON INSTRUMENTS, Inc., 436 Fairfield Ave., Stamford, Conn. 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see 
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Swedish Gage 
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GAGES to GAS ANALYZERS 





for 


COMBUSTIBLE GAS 


--- INDICATING... 
-»» RECORDING... 
.--CONTROL... 


INSTRUMENTS 








for 
“Watchman” 
Control 
Portable and 
Fixed 
ALARMS 


fo 


® 


a 





for 

Process Control, 
Recording,— 
(illustrated—Mud 
Analyzer for Oil 
Well Drilling). 
SPECIFIC 
APPLICATIONS 


for 


ROUTINE SAFETY 


OPERATING ECONOMY 
ENGINEERING GUIDANCE 


Exploration 


PORTABLES 





LABORATORY 








Write To Dept. 


JOHNSON - WILLIAMS, Ltd. 


PALO ALTO 


Standard for over 20 years 





General Flee. Ce 
Hathaway Inst. Co 
Ill, Testing Labs 
Industrial Electronics 
Instrument Dev. Labs. 
Jenckes Knitting Mach 
Lawrence & Hill 
Lufkin Rule Co 
Marshall Co 

Merz Engineering 
Metzger & Son 
Millers Falls Co 
Moore Products 
Photocon Research 
Poole Instruments 
Pratt & Whitney 
Precision Gage & Tool 
Precision Scientific Co 
Precision Therm. & Inst 
Scott Testers 

Sheffield Corp 

Size Control Co 
Speidel & Co 

Sperry Products, Inc 
Standard Gage 
Starrett Co 

Swedish Gage 
Thwing-Albert Inst. Co 
Union Tool Co 

United Precision Prods 
Van Keuren Co 

Vineo Corp 

Waltham Dial Gage 
Westinghouse Elec 
Woodworth Co 
Yankee Precision 


GAGES, Thickness, Mag- 
netic 
American Inst. Co 
Commercial Research 
Electric Eye Eaqvyip. 
General Elec, Co 
Hathaway Inst. Co 
Hickok Elec. Inst. Co 
Metron Instrument 
Pratt & Whitney 
Schaevitz Engg 
Sheffield Corp. 


GAGES, Thread 
Acme Industrial 
Bryant Checking 
Fonda Gage 
Johnson Gage Co 
Pratt & Whitney 
Sheffield Corp 
Size Control Co 
Swedish Gage Co 


GAGES, Torque 
Airdraulics Engineering 
General Elec. Co. 
Hagan Corp. 

Hathaway Inst. Co 


Manning. Maxwell & Moore 


Martin Decker Corp 
Metron Instrument 
Pelouze Mfg. Co. 
Riehle Div. 
Schaevitz Engg. 
Statham Labs. 
Sturtevant Co. 
Toledo Scale Co 


GAGES, Vacuum (See 


Gages, Pressure) 
GAGES, Venturi (See Flow 
Meters, Venturi) 


GAGES, Water Level (See 
GAGES, Liquid Level) 


GAGES, Wind 
American Inst. Co 
Bacharach Ind. Inst 
Electric Speed Ind. 
Friez Inst. Div. 
Green, Henry J 
Hastings Inst. Co, 
Illinois Testing Labs 
Instruments Corp. 
Kenyon Inst. Co 
Rieker Inst. Co. 
Stewart, M. C. 
Taylor Inst. Cos. 
Thomas Co., Arthur H. 


GAGES, Wire Measuring 
Amer. Measuring Insts. 
Ames Co., Cc, 
Brown & Sharpe 
Elgin National Watch 
Federal Prod. Corp. 
Foxboro Co. 

General Elec, Co. 
Greenfield Tap & Die 
Hathaway Inst. Co. 
Merz Engineering 
Moore Products 

Nilsson Gage Co. 
Pratt & Whitney 
Sheffield Corp. 
Starrett Co. 

Swedish Gage Co. 
United Precision Prods 


GAGING FIXTURES 
Acme Industrial 

Amer. Measuring Insts 
Allen Gauge & Tool Co 
Barker Tool Die 
Dearborn Gauge Co 
Eitzen Co. 

Electric Eye Equip 
Elgin National Watch 
Federal Products Corp. 
Fonda Gage Co. 
Jansson Gage 

Lawrence & Hill 
Lincoln Park Industries 
Link Engineering 
Merz Engineering 
Ryan Tool & Engg 
Size Control Co, 
Stocker & Yale 
Swanson Tool Mach. Prod. 
Swedish Gage 

Vineo Corp. 

Weltham D ! Gage 
Wilmotte, Ine. 
Woodworth Co. 





GALVANOMETERS, A-c 
Associated Research 
Brush Development Co 
Cambridge Inst. Co 
Central Scientific Co. 
Century Geophysical 
Cole Instruments 
Consolidated Engg 
Dale Instruments 

Edin Electronics 
General Elec. Co 
General Radio Co. 
Gilman Scientific 

G. M. Laboratories 
Hathaway Inst. Co 
Heiland Research Corp 
Hickok Elec. Inst 
Leeds & Northrup Co 
Metron Instrument 
Pfaltz & Bauer, Inc 
Rawson Electrical Inst 
RCA Manufacturing 
Roller-Smith Co. 
Rubicon Co 

Sensitive Research Inst 
Tagliabue Corp., C. J 
Welch Mfg. Co. 

Weston Elec. Inst 
Wheelco Inst. Co 


GALVANOMETERS, 
Astatic 
Cambridge Inst. Co. 
Central Scientific Co 
Chicago Apparatus Co 
Cole Instrument 
Dale Instruments 
Hathaway Inst. Co 
Leeds & Northrup Co 
Rawson Electrica! Inst. 
Ruska Instrument 
Sensitive Research Inst. 
Welch Scientific 
Westinghouse Elec 
Wheelco Inst. Co 


GALVANOMETERS, D-c. 


Assembly Products 
Associated Research 
Brown Inst. Div 

Brush Development Co 
Cambridge Inst. Co 
Central Scientific Co, 
Century Geophysical 
Cole Instrument 
Coleman Inst. & Mfg 
Consolidated Engg. 
Dale Instruments 
DeJur- Amsco 

Edin Electronics 
Edison Elec. Controls 
Electric Des. & Eng. 
Electronic Development 
General Electric 
Gilman Scientific 
G-M Labs 

Hathaway Inst. Co. 
Heiland Research 
Hickok Elec. Inst. 
Jarrell-Ash Co. 

J-B-T Instrument Co. 
Leeds & Northrup Co 
Marion Electric Inst. 
M B Instruments 
Meters, Inc. 

Metron Instrument 
Rawson Electrical Inst. 
RCA Manufacturing Co. 
Roller-Smith Co. 
Rubicon Co. 

Sanborn Co. 

Sensitive Becesec Inst. 
Shallcross Mfg. Cc 
Simpson Elec Co. 
Southwestern Ind. Elec. 
Taco West Corp. 
Tagliabue Corp., C. 
Thwing-Albert Inst 
Triplett Electrical Inst. 
Welch Scientific 
Westinghouse Elec. 
Weston Elec. Inst. Corp 
Wheelco Inst. Co. 
Winslow Co. 


GALVANOMETERS 
Piezoelectric 
Brush Development Co. 


GALVANOMETERS, 
Reflecting 
Associated Research 
Brush Development 
Century Geophysical 
Cole Instrument 
Coleman Instrument 
Consolidated Engg. 
General Electric. Co, 
G-M Laboratories 
Hathaway Inst. Co. 
Heiland Research 
Jarrell-Ash Co, 
Leeds & Northrup 
Pfaltz & Bauer 
Rawson Electrical Inst 
Rubicon Co. 
Ruska & Co. 
Sanborn Co. 
Southwestern Ind. Elec. 
Sprengnether Inst. Co. 
Thwing-Albert Inst. Co. 


GALVANOMETERS, 
Vacuum-tube 
Cole Instrument 
Electronic Div. Lab. 
Electro Products Lab. 
Engineering Labs., Inc. 
General Radio 
Harvey Radio Labs. 
Hathaway Instrument Co. 
Heiland Research 
MacDonald Co.. W. 8. 
Measurements Corp. 
National Technical Labs. 
RCA Manufacturing 
Sanborn Co, 
Tagliabue Corp., C. J. 
Varo Mfg. Co. 











BRISTOL 

















pH Recorders 
and Controllers 





Bristol potentiometers record and automati. 
cally control pH, using shielded glass and 
calomel electrodes. Are connected to ampli. 
fier unit and may be located at a distance 


from it. 


These instruments represent the very Ictest 
design based upon the same principles that 
have made Bristol Instruments so success{y! 


over the past 60 years. 


Bristol 
with ... 


- Ease of Use. 


Ohoaon~ 


Another. 


Engineers have created 


In this new design, 
instruments 


. Unsurpassed Accuracy. 
. Ruggedness and Simplicity. 


. Convenience in Servicing 
. Ready Convertibility en One Type to 


Write for Bulletin pH1302. 


THE BRISTOL COMPANY 


113 BRISTOL ROAD, WATERBURY 91, CONN, 


GALVANOMETERS, 
Vibration 

Century Geophysical 

Consolidated Engg. 

Hathaway Inst. Co, 

Leeds & Northrup 


GALVANOSCOPES 
Central Scientifie Co, 
Stoelting Co., C I, 
Welch Scientific 


GAS AUALYEERS. Air 
Aloe Co., . 

Burrell ‘Pechinieal aw 
Cambridge Inst. Co 
Central Scientific. Co. 
Cook Electric 

Davis Emergency Equip 
Fish-Schurman Co. 
Fisher Scientific Co. 
Friez Div. 

General Elec. Co. 

Hays Corp. 

Hebler Co. 

Mercoid Corp. 

Mine Safety Appliances 
Perkin-Elmer Corp. 
Permutit Co. 

Process & Instruments 
Refinery Supply Co. 
Sargent & Co. 
Srientific Glass App. 
Tagliabue Corp., C. J. 
Willson Products, Inc 


GAS ANALYZERS, 
Ammonia 

Raird Associates 

Rurrell Technical Supply 

Cambridge Inst. 

Davis Emergency Equip 

Engelhard. Chas. 

General Elec. Co. 

Hays Corp. 

Hebler Co 

Mercoid Corp 

Perkin-Elmer Corp 

Permutit Co. 

Process & Instruments 

Sargent & Co 

Tagliabue Corp., C. J 

GAS ANALYZERS, 
Carbon Dioxide 

Ace Glass, Inc. 


Bacharach Industrial Inst. 


Baird Associates 
Brown Inst. Div. 
Burrell Tech. Supply 
Cambridge Inst. Co. 
Central Scientific Co. 
Davis Emergency Equip. 
Defender Inst. & Reg. 
Dwyer Mfg. Co. 
Ellison Draft Gage Co. 
Engelhard, Chas 
Fish-Schurman Co, 
Fisher Scientific 


(Continued) 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 





Friez Instrument 
General Electric Co. 
Gordon Co., Claud 8. 
Gow-Mac Instrument 
Hays Corp. 

Hebler Co, 

Laboratory Equip. Co. 
Leeds & Northrup Co, 
Machlett & Son 

Mine Safety Appliances 
Perkin Elmer Corp 
Permutit Co, 

Potter Co. 

Precision Therm. 
Preferred Utilities Mfg 
Process & Instruments 
Refinery Supply Co. 
Republic Flow Meters 
Sargent & Co. 
Scientific Glass App. 
Scientific Inst. Co. 
Uehling Instrument Co. 
Viking Instruments 
Williams Apparatus Co. 


GAS ANALYZERS, Carbon 
Monoxide 

Bacharach Industrial Inst 

Bailey Meter Co. 

Baird Associates 

Burrell Technical Supply 

Cambridge Inst. Co. 

Central Scientific 

Chicago Apparatus Co 

Davis Emergency Equip 

Eclipse Aviation 

Electric Heat Control 

Fish-Schurman Co. 

Fisher Scientific 

General Elec. Co. 

Hays Corp. 

Laboratory Equip. Co. 

Leeds & Northrup Co. 

Machlett & Son 

Mine Safety Appliances 

Perkin-Elmer Corp. 

Sargent & Co. 

Scientific Glass App. 

Scientifie Inst. Co, 

Taller & Cooper 

Will Corporation 


GAS ANALYZERS, 
Chlorinated Hydrocarbons 
Baird Associates 
Consolidated Engg. 
Davis Emergency Equip. 
Engelhard, Chas. 
General Elec. Co, 
Hebler Co. 
Industrial Insts. Ine, 
Mine Safety Appliances 
National Tech. Labs. 
Perkin-Elmer Coro. 
Precision Scientific 
Wilson Products, Ine. 
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As many as Six constituents of a mixture of gases are simultaneously 
analyzed and continuously recorded on one chart by the Cambridge 
Recording Ges Analyzer. Eliminates intermittent, slow, and expensive 
manual gas analysis. Accurate Sensitive Simple. No moving 
utilizes thermal conductivity principle 


ssible substantial savings in the operation of kilns, pro- 


Makes po! 
and other 


duction of inert gases, and in metallurgical, petroleum, 


Pioneer Manufacturers of 
Precision Instruments 


chemical processes 


Single 


and 


for a wide variety of applications 
CAMBRIDGE ALSO MAKES 


* Automotive Exhaust Gas Testers 
determining purity 


for 


CAMBRIDGE GAS ANALYZERS 


Multi-point 


GAS ANALYZERS to GAS METERS 


of 


instruments 


Hydrogen, 


available 


are 


¢ Portable Indicators 
Helium, etc. 


* Aero Mixture Indicators for panel mounting. 


Send details of your 


gas analysis problem 


CAMBRIDGE INSTRUMENT COMPANY, iNC. 


our recommendation 


3742 GRAND CENTRAL TERMINAL 


NEW YORK 17, 


N.Y. 
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Burrell Technical Supply 
Central Scientific Co 
Chicago Apparatus Co 


GAS ANALYZERS, Hy- 


GAS ANALYZERS, 
drogen Sulphide 


Ss 
Fiue Gas (See Gas 


Analyzers, Carbon American Meter 

Dioxide or Oxygen) Baird Associates Defender Automatic Reg 
GAs ANALYZERS, Burrell Technical Supply Dwyer Mfg. Co 

H bon Cambridge Inst. Co. Ellison Draft Gage 
Applied. Physics Corp. Connelly Co. Fish-Sehurman Co 
Bailey Meter Co. Consolidated Engg. Fisher Scientific Co 
Baird Associates Davis Emergency Equip. Hays Corp. 
Burrell Tech. Sup. Engelhard, Chas. Howe & French, Inc 

Fisher Scientific Laboratory Equip. Co 


Machiett & Son 


Davis Emergency Equip. Hebler Co. 

Distillation Products, Inc. Industrial Inst. Ine Precision Therm. 
Engelhard, Chas. Johnson-Williams, Ltd Sargent & Co 

Fisher Scientific Mine Safety Appliance Scientific Glass App 

General Elec, Co. Perkin-Elmer Corp. Specialty Glass Co 
ebler © Rubicon Co, Thomas Co., Arthur H 


Sargent & Co. 


0. 
Industrial Insts. Inc. 
Scientific Glass 


Johnson-Williams, Ltd. GAS ANALYZERS, Oxygen 


Apparatus . 
Bacharach Industrial Inst 


ne Safty Appliances — 
Notional Tech. Labs. GAS ANALYZERS, Nitric Bailey Meter Co. 
Perkin-Elmer Corp. Oxide . Burrell Technical Supply 
Precision Scientific Baird Associates Chicago Apparatus. Co. 
GAS ANALYZERS, Cambridge Inst. Co. Cambridge Inst. Co. 

Hydrogen Davis Emergency Equip. Davis Emergency Equip. 
Bacharach Industrial Inst. Engelhard, Chas. Eclipse Aviation 
Burrell Technical Supply Fisher Scientific Hays Corp. 
Chicago Apparatus Co. General Electric Co. Hebler Co 

Hays Corp. Johnson-Williams, Ltd. 


Davis Emergency Equip. 4 . 
Mine Safety Appliances Laboratory Equip. Corp. 


Engelhard, Chas. me ” 
Fisher Scientific Perkin-Elmer Corp. Leeds & Northrup 
Genral Elec. Co. Rubicon Co. Mine Safety Appliances 
Gow-Mac Inst. Co. Sargent & Co. National Tech. Labs. 
Hays Corp. GAS ANALYZERS, Orsat Precision Scientific 
Heble! Ace Glass, Ine. Frocess & Instruments 
Sargent & Co, 


Bacharach Ind. Inst. 


Bailey Meter Co. Scientific Glass App. 
Superior Meter Co, 
Permutit Co. (Continued) Tagliabue Corp., C. J 





HAYS GAS ANALYZER 


Orsat) tells if oil burner or stoker 

if combustion is at maximum 
efficiency. Gives accurate readings of draft, COz and flue 
gas temperature. Available in several styles from the single 
to the multiple chamber model shown which analyzes COs, 
QO» and CO. All sizes available from stock. Write for helpful 


literature . . . FREE! 


The Hays gas analyzer (or 
is properly installed — or 











COMBUSTION 
BINOUSTRIA 
NSTRUMENTS 
NTR 








MICHIGAN CITY, INDIANA, USA 








GAS ANALYZERS, Oxygen 
& Nitrogen Apparatus 
Suiley Meter Co 

Boekel & Co 

Burrell Technical Supply 

Cambridge Inst. Co 

Central Scientific Co 

Davis Emergency Equip 

Fisher Scientific 

Hays Corp 

Hebler Co 

Laboratory Equip. Co 

Leeds & Northrup 
Mine Safety App. Co 
Precision Scientific 
Process & Instruments 
Sargent & Co 
Scientific Glass App 
Tagliabue Corp., C. 


GAS ANALYZERS, 
Sulphur Dioxide 
Bacharach Industrial Inst 

Baird Associates 

Burrell Tech, Sup 
Cambridge Inst. Co 
Davis Emergency Equip 
Engelhard, Chas, 
Fish-Schurman Co 

Hays Corp 

Hebler Co 

Laboratory Equip. C« 
Leeds & Northrup Co 
Perkin-Elmer Corp 
Precision Scientific 
Sargent & Co 
Scientific ; App 
Skaneateles Co 
Uehling Instrument C 


assembly in place. 
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GAS APPARATUS, 
Orifice Well Tester 


cx 


Refinery Supply ) 
ENSITY METERS 
Meter Co 


GAS D 


American 


Central Scientific 


Ess _ Inst 
Foxboro Co 
Hagan Corp 
Permutit Co 
Precision 
Refinery 
Thomas Co., 


GAS FLOW INDICATORS 
Instrument 


Airflow 


Co 


Therm 
Supply Co 
Arthur H 


American Meter Co 


Askania 
Bacharach 
Bailey 
Bristol Co. 
Brooks 
Brown Inst 


Commercial 
Fisher & 


Regulator 
Industrial 
Meter Co 


Div 
Builders- Providence 
Research 


Porter 


Co 
Inst 


Rotameter 


Fish-Schurman Co 


Foxboro Co 
Hagan Cort 
Hays Corp 


Regulator 


Mason-Neilan 

Meriam Co 

Phoenix Pree. Inst 
Precision Scientifie Co 
Republic Flow Meters 
Schutte & Koerting 
Selas Company 

Simplex Valve & Meter 


Statham 
Taylor Inst 


Write for Bulletin 740 


BACHARACH Industrial Instrument Company 


7000 Bennett Street - Pittsburgh 8, Pa. 


Labs 
i 


( 


tched convenience of operation. 
es or leveling bottle to manipulate. 
tly by the fundamental method of 
chemical absorption. Consequently, the reading !s independent of volt- 
age, humidity, temperature, or atmospheric pressure conditions. 

Comes complete with chemical charge good for 400 readings. Ree 
placing chemical merely requires removing four screws that hold top 


GAS HOLDER POSITION 
INDICATORS 
Bailey Meter Co 
Bristol Co 
Electric Indicat 
Elec. Tachometer 
Foxboro C¢ 
Hagan Corp 
Republic Flow Meters 
Zubr, Inc Henry 


GAS LEAK INDICATORS 
Aircraft Electronics 
Baird Associates 
Bullard Co 
Consolidated Engg 
Darley Co., W. 38 
Davis Emergency Equip 
Distillation Products 
Fischer & Porter 
Fisher Res. Lab 
Foxboro Co 
General Elec, Co 
Gilmore, E. RB 
Globe Phone Mfg. Co 
Goldak Co 
Heiland Research Corp 
Johnson-Williams, Ltd 
Mine Safety Appliances 
Moore Products 
Municipal Inst 
National Research 
Skaneateles Mfg 
Taylor Inst. Cos 
Vacuum Electronics 
Water Leak Detector Co 
GAS METERS, INFER 
ENTIAL—Area (See 
Flowmeters, Area) 


r Corp 
Corp 


Co 


a 





ACCURATE CO, Analysis in 40 Seconds! 


Other outstanding features of the FYRITE CO, Indicator are its durable, 
fool-proof construction and unma 
requires no setting-up, has no valv 

The FYRITE measures CO» direc 


it 






























































GAS METERS to GAS VAPOR DISCHARGE TUBES 


HAYS Magno Thewn 4 r\ 


Operating on an entirely new principle, based on the paramagnetic 





property of oxygen, the Hays Oxygen Analyzer has proved that it 


measures oxygen with sustained accuracy and dependability 


It has been tested under conditions of extreme severity—in oil 


refining, on 


catalyst regener- 








ators; in the 
chemical field for 
measuring O2 and 
CO:; for soaking 
pits, annealing and 
heat treating 
furnaces; wherever 
dangerous ex- 
plosive gases are 
present; and for 
determining 
combustion effi- 
ciency in boiler 


rooms. 


For the complete 
story, send for 


Bulletin 48-829 


te 








t ror J 
MAGNET HEATING ELEMENT 





HAND( 


OVING 








































GLASS FABRICATION 


Research and Development 


@ PRECISION FORMING of special shapes in PYREX glass— 
High pressure tubes (walls up to 1”) for hydraulic studies 


precision vacuum tube and flat end light source blanks 


—square, rectangular, or hex shapes for cell work. 


FLOWMETER TUBES—plain conical or fluted guide accu- 


rately formed and finished—all sizes from .125” to 6” 


diameter. 


® COMPLETE EQUIPMENT for cutting, grinding, lapping and 
polishing glass products of every type. 


® GLASSBLOWING. 


® PRECISION BORE manometer tubing in lengths up to twelve 
feet (12’) drawn to internal accuracies throughout of plus 
or minus .0002”. 


® AUTHORIZED CONTRACTORS for Corning Glass Works— 
designing, fabricating and installing PYREX glass pipe lines 


and all associated equipment. Representative inventory from 


1-4” pipe and fittings maintained here at Hatboro. Smaller 


pipe also available for immediate delivery. 


® DESIGNERS AND MANUFACTURERS of special test equip- 


ment and instrumentation. 


GEORGE K. PORTER 


York Rd. & Grescent Ave., 


INCORPORATED eendidbinbibginiiticaimen 
HATBORO, PENNA. 
Phone Hatboro 0884 











GAS METERS, INFER- 
ENTIAL—Flow Nozzle 


and Nozzle) 


GAS METERS, INFER- 
ENTIAL—Orifice (See 
Flowmeters, Orifice and 
Nozzle) 

GAS METERS, INFER- 
ENTIAL—Pilot-tube 
(See Flowmeters, 
Pilot-tube) 


GAS METERS, INFER- 
ENTIAL—Venturi (See 
Flowmeters, Venturi) 


GAS METERS, POSITIVE, 
Bellows, Slide-vaive 
American Meter Co 
Bristol Co 
Littelfuse Inc 
Sprague Meter Co 
Superior Meter Co 
GAS METERS, POSITIVE, 
Rotary 
Revere Co 
Superior Meter C« 
GAS METERS, POSITIVE, 
Special for extremely 
small flows 
American Meter Co 
Brooks Rotameter 
Detroit Air Meter Co 
Superior Meter Co 
GAS METERS, POSITIVE, 
Wet-drum 
American Meter Cx 
Precision Scientific Co 
Superior Meter Co 
GAS & VAPOR DIS- 
CHARGE TUBES, 
Argon 
Amglo Corp 
Ballantine Labs 
Continental Electric 
DuMont Labs Inc., A. B 
Eclipse- Pioneer 
Gates & Co 
General Physical Lab 
Jarrell-Ash Co 
Raytheon Mfg 
Skaneateles Mfg 
Sylvania Elec. Prod 
GAS & VAPOR DIS- 
CHARGE TUBES, 
Carbon Dioxide 
Fredericks George 
Friez Instruments 
General Electric 
General Physical Lab 
Hanovia Chem. & Mfg 
Jarrell-Ash Co 
Skaneateles Mfg. Co 
GAS & VAPOR DIS- 
CHARGE TUBES, 
Hydrogen 
Baird Associates 
Ballantine Labs 
General Physical Lab 
Hanovia Caem. & Mfg 
Jarrell-Ash Co. 
Skaneateles Mfg. Co. 
Sylvania Elec. Prod. 
GAS & VAPOR DIS- 
CHARGE TUBES, 
Mercury 
American Inst. Co, 
Amglo Corp 
Ballantine Labs 
Bausch & Lomb 
Central Scientific Co 
Continental Electric Co 
Electronic Products 
Fish-Schurman Co 
Fredericks George 
Gaertner Scientific 
Gates & Co 
Gen. Elec. Lamp Dept 
General Physical Lab 
Hanovia Chem. & Mfg. 
Jarrell-Ash Co, 


Leitz, Inc 
Machlett & Son 
Mico Instrument 


Pfaltz & Bauer 
Raytheon Mfg 
Skaneateles Mfg. Co 
Universal X-Ray Prods 
GAS & VAPOR ODIS- 
CHARGE TUBES, 
Neon 
Amglo Corp. 
Ballantine Labs. 
Central Scientific Co 
Continental Electric 
Eclipse- Pioneer 
Electronic Products 
Fredericks, George 
Gates & Co. 
Gen. Elec. Co, 
General Physical “Lab. 
Jarrell-Ash Co, 
Machlett & Son 
Skaneateles Mfg. Co 
Universal X-Ray Prods. 
GAS & VAPOR DIS- 
CHARGE TUBES, 
Nitrogen 
Ballantine Labs. 
Central Scientific Co 
Electronic Products 
Fredericks, George 
General Physical Lab. 
Skaneateles Products 


GAS & VAPOR DiI- 
CHARGE TUBES, 
Sodium 

Central Scientific Co 

Fredericks, George 

Gaertner Scientific Corp. 

Gates & Co. 

Gen. Elec. Co 

General Physical Lab 

Sarrell-Ash Co, 

Leitz, Ine. 

Pfaltz & Bauer, Inc. 

Skaneateles Mfg. Co. 

Zeiss, Inc., Carl 
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(See Flowmeters, Orifice 





RECORDING | 
GALVANOMETERS 


For photographic recording of d.c. or 
a.c. currents with ‘flat’ frequency 
response to as high as 2500 cycles per 
second. Available in a wide range of 
natural frequencies, all having _ high 
factors of sensitivity and dynamic bal- 
ance. Their tubular hermetically sealed 
construction insures long-lived depend- 
ability and ruggedness. Magnetic assem- 
blies are constructed for 2, 4, 8, 12 and 
14 element mounting. 


Century also offers a complete repair 
service on all types and makes of 
oscillograph galvanometers. Recent ex- 
pansion of facilities makes possible im- 
mediate service. 


‘ 


Manufactured under Century Pat. 
2439576, also licensed hy Kannes- 


tine Laboratories Patent 2149442. 


CENTURY GEOPHYSICAL 
CORPORATION 


Tulsa, Oklahoma 


NEW YORK HOUSTON 
149 Broadway Niels-Esperson Bidg. 


World’s Largest Manufacturer of 
Geophysical and Special 


Galvanometers 


























wttiene.! 











GASOLINE MILEAGE TESTERS to GRAVITY INDICATORS 


STANDARD SIGNAL GENERATOR 


MODEL 80 —2 Mc. to 400 Mc. 


FREQUENCY ACCURACY: + 0.5% POWER SUPPLY: 
OUTPUT: 0.1 to 100,000 microvolts ycies 
50 ohms output impedance 


DIMENSIONS. 
MODULATION: AM, 0 to 30% at 400 4," = nt} 


we 


' 
i 
i 


or 1000 cycles 
for external AM 


tion. 


MEASUREMENTS 


LINE MILEAGE 
GASSTER (For auto- 
mobile and trucks) 
(See Meters, Mileage) 


GAUGES see Gages 


R MEASUREMENT & 
ont INDICATORS & 


Brown & Sharpe 
Brush Development 
Eneineering Res. & 
Ferner Co. 
Fellows Gear Shaper 
Martin-Hubbard Corp. 
Physicists Research 
Scherr Co., Inc. 
Size Control Co 
Vineo Corp. 
GEIGER-MULLER COUN- 
TERS, See Counter, 
Geiger-Muller 
GEIGER-MULLER TUBES 
American Instrument 
Ballantine Labs. 
Bay Insts. & Dev. 
Canadian Radium 
Cyclotron Specialties 
Distillation Products 
ek & Krebs 
Felipse- Pioneer 
Electronic Products Co. 
Fl-Tronie, Inc. 
General Electric Co. 
General Radio Co. 
Geophysical Instrument 
Herbach & Rademan 
Instrument Dev. Labs 
Nuclear Instruments 
Radiation Counter Labs. 
Sylvania Electric 
Technical Associates 
Tracerlab, Inc. 
Universal X-Ray Prods. 
Victoreen Inst. Co. 
Wood Counter Labs. 
GENERATORS, SIGNAL 
American Time Prods. 
Automatic Elec. Chicago 
Bendix Marine Products 
Boonton Radio Corp. 
Borden Engineering 
Browning Labs. 
Burke Electric Co. 
Clarke Inst. Corp 
Cardwell Mfg. Co. 
Clough-Brengle Co. 
Collins Radio Co. 
Control Corp 
Crystal Research Labs. 
Communication Meas. 
Electric Indicator Co. 
Espey Mfg. 
Federal Telephone 
Ferris Inst. Corp. 
General Elec. Co. 
General Radio Co. 
General Test Equip. 
Harvey Radio Labs. 
Hewlett-Packard 
Hickok Elect. Inst 
Jackson Flectrical Inst 
Kellogg Switchboard 
Measurements Corp 
Millen Mfg. Co. 
National Co. 
Precision Apparatus Co. 
Premier Crystal Lab. 
Radio City Products Co. 
RCA Div. 


Rollin Co. 
Sherron Metallic 
Simpson Electric 
Sperry Gyroscope Co. 
Sylvania Elec, Prod 
Televiso Co. 
Triplett Electrical Inst. 
United Electronics 
REOPHONES 
Brown Geophysical 
Century Geophysical 
Geophysical Instrument Co. 
Geotechnical Corp. 
vlohe Phone Mfg. Co. 
Hathaway Inst. Co. 
Heiland Research Corp. 
Massa Laboratories 
Southwestern Ind. Elec. 
aro Mfg. Co. 
GEOPHYSICAL INSTRU- 
MENTS 
American Inst. Co. 
Associated Research 
Borden Engineering 
Brown Geophysical 
Brush Development Co. 
Cambridge Inst. Co. 
Century Geophysical 
Consolidated Engg. 
Engineering Labs., Ine. 
Ferner Co, 
Geovhysical Inst. Co. 
Geotechnical Corp. 


(Continued) 


Dev. 


Lab 


Goldak Co 
Hastings Inst. Co 
Hathaway Inst. Co 
Heiland Research Corp 
Hewlett-Packard 
Houston Technical 
Inst. Development Labs 
Martin-Hubbard Corp 
Massa Laboratories 
Metron Instrument 
Mico Instrument Co. 
Potter Instrument 
Radiation Counter Labs 
Ruska Inst. Corp 
Sensitive Research 
Southwestern Ind 
Televiso Co. 
Trimount Inst. Co 
GEOPHYSICAL INSTRU- 
MENTS, Gravity 


Inst 
Elec 


Meters 
Atlas Exploration Co, 
Brown Geophysical 
Century Geophysical 
Heiland Research 
Hickok Electrical 
Houston Technical 
National Co. 
Potter Instrument 
Ruska & Co. 
GILLMORE NEEDLES 

(See Needles, Gillmore) 
GLARE METERS (See 

Gloss Meters) 


GLASS, Low Reflecting 
Surfaces 
Bausch & Lomb 
Roehmke Optical Co 
Crystal Research Labs 
Dearborn Scientific 
Distillation Products 
E & S Optical 
Fish-Schurman Corp 
Gaertner Scientific 
National Research Corp. 
Palos Optical Co 
Plummer & Kershaw 
Simpson Optical Mfg. 
Tnertl Optical Co. 
Univis Lens Co. 
GLASS STRAIN TEST- 
ERS (See Testers, 
Glass Strain) 
GLASS TUBING, Heat 
Resisting 
Corning Glass Works 
Flectronie Products 
Fich-Schurman 
Jerenson Gage 
Kimble Glass ‘ 
Phoenix Precision 
Porter, George K. 
Uhrig Co., Joseph F. 
GLASS TUBING, Preci- 
sion Bore (see Preci- 
sion—bore Glass Tubing) 
GLASS TUBING. Ultra- 
Violet Transmitting 
Continental Electric 
Corning Glass Works 
Fish-Schurman Co. 
General Elec. Co. 
Phoenix Precision Inst. 
Uitra-Violet Products 
GLASS TUBING. Ultra- 
Violet Transmitting 
Onaaiue to Visinle 
Liahtina 
Corning Glass Works 
Fish-Schurman Co. 
General Elec. Co. 
Phoenix Precision Inst. 
GI! ASSWARE, LABORA- 
TORY (See Apparatus, 
Laboratory. Glass) 
GLOSS METERS 
American Inst. Co. 
Bausch & Lomb Opt. 
Central Scientific Co. 
Dearborn Scientific 
Gardner Laboratory 
Instrument Dev. Labs. 
Pfaltz & Bauer, Inc. 
Photovolt Corp. 
Sensitive Research Inst. 
Zeiss, Inc., Carl 
GONIOMETERS 
American Inst. Co. 
American Optical 
Automatic Temp. Control 
Dearborn Scientific 
Dusenbery Co. 
Federal Telephone Co. 
Ferner Co. 
Gaertner Scientific 
Gardenr Laboratory 
Jeneral Elec. X-Ray 
Hayes Scientific App. 
Jarrell-Ash Co, 
RCA Div. 
Stocker & Yale 
Zeiss, Inc., Carl 


Corp. 
Inst 
Lab. 


internal. 


Provision 


modu WEIGHT. 


BOONTON NEW JERSEY 


CORPORATION 
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GOVERNORS, Pressure 
(See Regulators, Auto- 
matic, Air) 


GOVERNORS (See also 
object of measurement 
and control) 

GOVERNORS, Air (See GOVERNORS, Pump (See 
Regulators, Automatic, Regulators, Automatic, 
Air) Air) 

GOVERNORS, District GOVERNORS, Station 

American Meter Co. American Meter Co 

Fisher Governor Fisher Governor 

Foster Engineering GOVERNORS, Steam 

General Controls (Regulators, Automatic, 

Hammel-Dahl Co Air) 

GOVERNORS, GOVERNORS, Turbine 

Cash Co Allis-Chalmers 

Fisher Governor Askania Regulator Co 

General Controls Cash Co 

General Elec. Co, Foster Engineering 

Hagan Corp. General Elec ‘0 

Mason-Neilan Regulator Hagan Corp 

Pickering Governor Kiely & Mueller 

Robinette Co., W. Mason-Neilan Regulator 

\ 


ob ret le 0 \ 
GOVERNORS, Gas (See aybinnette | 


> Shallcross Controls 
1 penis Automatic, GRADUATING 
ir) 


MACHINES (See 

GOVERNORS, Hydraulic Dividing Machines) 
Allis-Chalmers GRAIN TESTERS (See 
Cash Co, — ‘ Testers, Grain) 
Boat Engineering GRANULAR MATERIALS Pronortioneer ne 
oe a ontrols MEASUREMENTS, Level Richardson Scale Co 
ees orp i Indicator & Control Toledo Scale C¢ Refiner Sur ( 
+ pene Mh Co. Askania Regulator Co GRAPHIC (See object of ‘ i 
call chy od ee ete Bin-Dicator Co. measurement and on . GRAVITY 

aukee Lock & Mfg ~ . , J rs 
MeAlear Mfg. Co GRANULAR MATERIALS trol Manne mag ‘ ( 


tnhs , MFASUREMENTS 
Schade P » g , . 
Taglln-ae Corps C.J. qa’ yar” cSePAM" Atoll esearch tat 


American Inst. Cc t 
GOVERNORS, Liquid lsd. Thanneati Meviete Baird Associates 
Level (See Controllers, : entral Scientifie C 


} ont Gump Co B.F 
Automatic, Liquid Level) Precision Scientific 


GRANULAR MATERIALS 
MEASUREMENTS 
Volume-Flow Indicators 
Builders-Providence 
Dietert Co 
Richardson 

GRANULAR MATERIALS 
MEASUREMENTS, 

Volume Integrating 
Meters 

Bailey Meter Cx 
Richardson Scale Co 
GRANULAR MATERIALS 
MEASUREMENTS, 

Weight-Flow Indicators 
& Recorders 

Bailey Meter Co 
Builders- Providence GRAVIMETERS 
Merrick Scale Co Atla xy ratior 

Omega Machine ; ! f 
Richardson Scale Cx 
GRANULAR MATERIALS 
MEASUREMENTS, 
Weight-Integrating 
Meters 
Bailey Meter Cc 
Builders- Providence 
Merrick Scale Co 
Omega Machine 


Scale ¢ 


Engine 


GRAVITOMETERS 
Ame Met 


Ted 


Indicators 


& 





Established 1847 


QUALITY .. . OVER 100 YEARS. . . PROGRESS ~ 








ALL TYPES 


. . ’ 


PRECISION EXECUTION 


For instrument dials and other industrial 
and technical uses 


COLORED SAFETY 
HEAT RESISTING NON-GLARE 
PILOT LIGHT LENSES 


CLEAR 
TEMPERED 
INSTRUMENT LENSES 


“EVABRITE” FIRST SURFACE 
High reflecting hard metal coatings 
tion without parallax. 
“EVALAST” Mirrors 
electroplating of copper ; 
through moisture, etc. Conforms to 
specifications. 


MIRRORS 


direct reflec- 





silver backing protected by 


Eliminates deterioration 
Government 


We solicit your glass and mirror specifications for quotation 


SEMON BACHE & COMPANY 


636-638 GREENWICH ST. NEW YORK 14, N. ¥ 
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® FLIGHT RESEARCH INSTRUMENTATION 
GYROSCOPICS — SERVOMECHANISMS 
Hoe eal DESIGN * DEVELOPMENT * PRODUCTION 
ion 
eae yau 
corp? 
) 56 ELMWOOD STREET, NEWTON 58, MASSACHUSETTS 





Fischer & Porter 
Foxboro Co. 
Hagan Corp. 
Permutit Co. 
Precision Thermometer 
Refinery Supply 
Specialty Glass Ce, 
Taglibue Corp., C, J 
Taylor Inst. Cos, 
oce Aes. spore AP- 
PARA 
A... Tee Co. 
Brabender Corp. 
Central Scientific Co. 
Fish-Schurman Co 
Fisher Scientific Co 
General Electric Co. 
Humboldt Mfg. Co, 
Koehler Instrument 
Precision Scientific Co. 
Tagliabue Corp., C. J. 
Televiso Co. 
GROUND DETECTORS 
Automatic Elec. Chicago 
General Elec. Co 
Heiland Research 
Roller-Smith Co 
Westinghouse Elec 
GROUND RESISTANCE 
METERS 


Automatic Elec, Chicago 
Associated Research 
Biddle Co., Jas. G. 
Borden Engineering 
General Elec. Co. 
Geophysical Inst. Co. 
Gray Instrument 
Hetland Research Corp. 
Industrial Inst. Inc. 
Roller-Smith Co 
Shallcross Mfg. Co, 
Sticht Co, 

GYRO STABILIZERS 
Arma Corp. 

Doelcam Corp. 

General Electric Co 
Summers Gyroscope 
HARDNESS 


Plastic Films (See 
Plastic Films) 


HARMONIC ANALYZERS 
Electronic Associates 

Freed Transformer 
Gaertner Scientific Corp. 
General Electric Co. 
General Radio Co. 
Hewlett-Packard 

Keuffel & Esser Co 

Mico Instrument Co 
Scientific Apparatus Co 
United Transformer Corp 
HELIOSTATS 

Eastern Science Co. 
Fecker, Inc 

Gaertner Scientific Corp 
HIGH red TEST 


bers, Test & Calibration 
HIGH-FREQUENCY AP. 

PARATUS 
Allis-Chalmers 
Clough-Brengle Co. 
Collins Radio Co 
Crystal Research Labs 
Electronic Dev. Lab 

(Continued) 


THE FIRST 
LINE OPERATED 
DIRECT READING 


Federal 
Ferris 
General 
General Radio 

Harvey Radio Labs 
International Resistance 
Lear, Ine. 
Nickarlin Co 
Measurements 
National Co 
Radio Receptor Co 
Raytheon Mfg. Co 


Telephone Co 
Inst. Corp. 
Elec, Co, 


Corp 


RCA Div 

Servo Corp. of America 
Sheffield Corp 

Sherron Metallic 
Sperry Gyroscope Co 
Thordarson Elec. Mfg 
West Coast Electronics 


HOOK GAGES (See Gages, 
Hook) 


HORIZONS. ARTIFICIAL 
(See Artificial Horizons) 


HOUR COUNTERS (See 
Time Meters) 


HUMIDISTATS 
Automatic Products Co 
Barber-Colman 
Friez Instruments 
Johnson Service Co 
Minneapolis-Honeywell 
Powers Regulator Co 
Sampsel Time Control 
Taylor Instrument Cos 
HUMIDITY INSTRU- 
MENTS, Aspiration 
Pevehrometers, Aspira- 
tion) 


HUMIDITY INSTRU- 
MENTS, Conductivime- 
trie 

Friez Inst. Div 

Industrial Insts. Inc 

leeds & Northrup Co 

Serdex, Inc 

HUMIDITY INSTRU- 
MENTS. Hygrometric 
(See Hydrometers) 

HUMIDITY INSTRU 
MENTS, Hygroscopic 

American Inst. Co 

Rarber Colman 

Rristol Co 

Foxboro Co 

Friez Instrument 

Johnson Service Co 

Serdex, Inc 

Taylor Inst. Cos 

HUMINITY INSTRU- 
MENTS, Sling Psychro- 
metric (See Psychrom- 
eters, (Sling) 

HUMIDITY, Relative, tn- 
dicating Recorders 

Alden Products 

American Inst, Co 

Bristol Co 

Brown Inst. Div 

Friez Instrument 

Gotham Instrument 

Green, Henry 

leeds & Northrup 


Manning, Maxwell, Moore 
Powers Regulator 

Serdex, Inc. 

Tagliabue, Corn., C. J 
Taylor Inst. Cos 


Weston Elec. Inst 


CONTINUOUS 


INDICATING 
pH METER 


62 


HYDROGEN DETER- 


MINATION INSTRU- 
MENTS 
Aloe Co.. A. 8 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Div. 


Cambridge Inst. Co 
Central Scientific Co 
Coleman Instruments 
Connelly, Inc 

Fisher Scientific Co 
Foxboro Co. 

General Elec. Co 
Gray Instrument 
Hellige, ine. 

Hickok Elec. Inst 
LaMotte Chemical Prod 
Leeds & Northrrp Co 
Leitz, Ine. 

Macbeth Corp 

Machiett & Son 


Natl. Technical Labs 
Pfaltz & Bauer, Inc 
Photovolt Corp 

Precision Scientific 


Rascher & Betzold 
Rawson Elec. Inst. Co 
Rubicon Co 
Sareent & Co 
Tagliabue Corp., C. J. 
Taylor & Co.. W. A 
Technical Products 
Thomas Co., Arthur H 
Thwing-Albert Inst. Co 
Wallace & Tiernan 
Welch Scientific 
Wilkens-Anderson Co 
Wilson Co, 
HYDROGENATION AP. 
PARATUS 
American Inst. Co 
Central Scientific Co 
Distillation Products, Inc 
Machlett & Son 
National Tech. Labs 
Parr Instrument Co. 
Precision Scientific 


HYDROMETERS, Indicat- 
ing 
Ace Glass Inc. 
Accuracy Scientific Inst 
Bailey Meter Co. 
Fisher Scientific Co 
Fleischhauer & Son 
Freas Glass Works 
Fried & Lustig 
G. M, Mfg. Co., Inc 
Gotham Inst. Co 
Griebel Co 
H-B Inst. Co. 
Hiergesell & Sons 
Huddleston, J. 8. F. 
Kahl Sci. Inst. Co, 
Kessler Co., Walter H 
Kimble Glass 
Mason-Neilan Regulator 
Moeller Instrument Co 
Nurnberg Therm. Co 
Phila. Thermometer Co 
Precision Thermometer 


Rascher & RBetzold 
Refinery Supply 
Ruehfel Co. 

Ruttco Mfg. Co, 


Schultheis Corp., E. W, 


Scientific Glass Apparatus 
Scientific Inst ‘o 
Tagliabue Corn.. C. J 
Taylor Inst. Cos 


(Continued) 


Testrite Instrument Co 
Trerice Co 

Wagner & Son, Carl H 
Weksler Thermometer 


HYDROMETERS, Mud 
Braun Corp. 

Freas Glass Works 

H-B Instrument 
Hiergesell & Sons 
Kessler (o.. Walter H 
Moeller Inst. Co, 

Wagner & Son 
HYDROMETERS, Record- 
ing 


Freas Glass Works 
Hiegersell & Sons 
Kessler Co., Walter H 
Mason-Neilan Reguletor 
Norcross Corp 
Precision Thermometer 
Rascher & Betzold 
Ruehfel Co. 
Scientific Inst. Co 
Testrite Instrument Co 
Weksler Thermometer 
HYDROMETERS, Thermo 
(See Hydrometers, In- 
dicating 
HYGROMETERS, Con- 
trolling 
American 
Bristol Co 
Brown Inst. Div, 
Ess Instrument 
Foxboro Co. 
Friez Inst. Div. 


Inst. Co 


Gordon Co., Claud 8 
Gotham Inst. Co 
Green, Henry J. 


Moeller Inst. Co 
Scientifie Inst. Co, 
Serdex, Inc 

Tagliabue Corp., C. J 
Taylor Inst, Co 
Trerice Co., H. O 


HYGROMETERS (Hair, 
etc.) Inducating 
American Inst. Cc 
Barber-Colman 

Bristol Co 

Brown Inst. Div 
Cambridge Inst. Co 
Central Scientific Co 
Foxboro Co. 

Friez Instruments 


Glogau & Co. 

G. M. Mfg. Co., Ine, 
Green, Henry J. 
Griebe! Co. 
Hiergesell 
Huddleston, 
Illinois Testing 
Instruments Corp. 
Jobnson Service Co. 
Kahl Sci. Inst. Co 
Mason-Neilan Regulator 
Moeller Instrument Co. 
Palmer Thermometer 
Phila. Thermometer Co 
Precision Thermometer 
Riecker Inst. Co. 
Sargent & Co. 
Scientific Inst. Co. 
Serdex. Ine 

Standard Thermometer 
Tagliabue Corp., C. 
Taylor Inst. Cos. 
Trerice Co 

Wagner & Son 
Wallace & Tiernan 
Weksler Thermometer 
Wilder Sales Co, 


& Sons 
J. 8. F. 
Labs. 


al * ~ aeaahtaataa Record- 
eM an Inst. Co. 
Bristol Co, 

Krown Inst. Diy 
Cambridge Inst. Co 
Foxboro Co 
Friez Instrument 
General Elec. Co. 
Gotham Instrument 
Green, Henry 
Instruments Corp. 
Leeds & Northrup Co 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Moeller Instrument Co. 
Palmer Thermometer 
Scientific Inst. Co. 
Seedburo Equip. Co. 
Serdex Inc. 

Tagliabue Corp., C. J. 
Taylor Inst. Cos. 
Trerice Co., H. O 
Weksler Thermometer 
HYGROSTATS 

American Inst. Co, 
Barber-Colman Co 
Central Scientific Co 
Friez Instrument Div 
Johnson Service Co 
Powers Regulator Co 
Taylor Instrument Cos. 


Div 


HYGRO- 
THERMOGRAPHS 

Bristol Co 

Central Scientific Co 

Foxboro Co, 


Friez Instruments 
Green, Henry J. 
Instruments Corp 
Manning. Maxwell & Moore 


Serdex, Inc. 

Taylor Inst. Cos. 

HYSOMETERS 

Central Scientific Co. 

General Elec. Co. 

G. M. Mfg. Co 

Kahl Sci. Inst. Co. 

Keuffel & Esser Co 

Lufkin Rule Co 

Warren-Knight Co 

ICE WARNING. Indicators 

Kolsman Inst. Co. 
Manning. Maxwell & Moore 

Serdex, Inc. 

1CMeTiong 
METE 

Hays Corp. 

IL'}UMINATION CON- 
TROLLFRS 

Autotron Co. 

Betts & Betts 


VELOCITY 


Electronic Lab. 
Flectronic Prods. Co 
General Electric Co 
General Radio 


G-M Labs 

Paragon Electric Co 
Photoswitch. Ine. 
Robinette Co 
Superior Electric 


Weston Elec., Inst. Corp 
1L' MIN ATION INDI. 
CATORS 
Rradley Laboratories 
Te Jur-Amseo Corp 
r-l Wlec. Co 
G-M Labs, 
Leeds & Northrup Co. 


(Continued) 


\CBETH’ CORPORATION 


| 
York 


M B. Mfg. Co, 

Meters Inc 

Photovolt Corp. 

Triplett Elec. Inst 

Weston Elec. Inst. 

ILLUMINATION RE 
CORDERS 

Alden Products 

Alfax Paper & Eng 

Brush Development 

Electro-Tech Equip. ¢ 

Esterline-Angus Co 


General Elec. Co 
ILLUMINOMETERS, 
Macbeth 


Leeds & Northrup 
IMMERSION LIQUIDS for 
Inspection of Glas & 
Quartz (Adjusted Indices 
Cargille, R. P. 
Instrument Dey. 
Michrochemical 
Sheffield Corp 
IMPACT RECORDERS 
Alden Products 
Alfax Paper & Engg 
Analysis Sales Co 
Baldwin Locomotive 
Brush Development 
Gorrell & Gorrell 
Hathaway Inst. Co. 
Impact Register 
Thwing-Albert Inst. ¢ 


IMPACT TESTING MA. 
CHINES (See Testers & 
Testing Machine Impact) 


INCLINOMETER TUBES 
Fish-Schurman Corp 
Moeller Inst. Co 
Phoenix Prec. Inst 
Precision Thermometer 
Ricker Instrument 
Trimount Inst. Co, 
INCLINOMETERS, 
Eclipse-Pioneer Dtv 
Ferner Co. 

Fischer & Porter 
Fish-Schurman Co. 
Kollsman Inst. Co. 
Machlett & Son 
Meriam Instrument 
Rieker Inst. Co. 
Precision Therm. 
Ruehfel Co. 

Schwein Engineering 
Starrett Co. 
Summers Gyroscope 
Tejax Eng. Corp. 
Trimount Inst. Co. 
Warren-Knight Co 


ES HESS TERS, 


Sperry-Sun Well Surveyin; 
INCLINOMETERS, Lateral 
(Aviation) 
Eclipse- Pioneer 
Machlett & Son 

Rieker Instrument 
Schwien Engineering 
INCLINOMETERS, Ship 
Manning, Maxwell & Moor 
Moeller Inst. Co. 

Negus, T. S. & J. D 
Rieker Instrument 


INDEXES, Base Volume 
& Base Pressure 
Meter Co 


Labs 
Service 


Bore 


Div 


American 
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pH METERS 


The Industrial, Laboratory, and Research Models of the 
CAMBRIDGE pH Meters incorporate many new and important advan- 
tages Battery nuisance is eliminated, all three are A.C. line-operated 
and can be kept turned on continuously so pH measurements can be 
made without waiting through warm-up periods. Accurate, ruggedly- 
built, portable, they are simple and convenient to use. 

INDUSTRIAL MODEL—i.lustrated below. This is a direct-reading pH 
meter for all-around plant use. Beside usual measurements of small 
samples, it can also be used as a continuous indicator on processing 
operations. Completely shielded electrodes can be used directly in 
grounded solutions. Hooks on back of metal case enable suspension 

over vat or tank, hanging from rack, mounting 
on wall. Size 7”x8V2"x1lll¥4”; weight 10 Ibs 
Accuracy .10 pH. Range 0 to 14 pH. 


Electron-Ray Null Indicotor 
Instead of usual delicate pointer gaivanometer, 
in both Laboratory and Research Models null- 
point is quickly and precisely determined by 
adjusting to a narrow slit the beam of an 
electron-ray tube’s ‘‘magic eye” sensitive 
and immune to damage from mismanipulation. 
LABORATORY MODEL—For genera! laboratory 
use in pH determinations and in making titra- 
tion and oxidation measurements. This pH Meter 
is rugged and stable enough to permit use in 
plant for applications requiring high degree of 





Industrial Model 


pH RECORDERS 


small as .5 cc. or 


feet from 
Sensitivity 


three 
17 Ibs 


with 
instrument 
01 


INDICATORS to INSPECTORS 


pH INDICATORS 


accuracy. Glass electrode can be used without change for samples as 


large beakers 
proper 


pH, readings 


05 pH. Range 0 to 14 pH, 0 to 1000 mv 


RESEARCH MODEL—For 


measurements or 
and in millivolts 


micro glass electrode (.4 cc.) 
Sensitivity 


weight 25 Ibs 


titrations 


applications where 


is essential 


005 pH, 


adjustable 
Size 834"x1234"”xl0V’ 
reproducible to .02 


utmost 
Reads directly in .01} 
Sturdy glass electrode of condenser type is supplied; 
can also be furnished 


readings reproducible 


enable -use 
weight 
Accuracy 


leads 

pH 
precision in pH 
pH units 


Size 8V2”"x10"x17”"; 
to .01 pH, 


overall accuracy .02 pH. Range 0 to 14 pH, 0 to 1200 mv 


Single- or Multi-point Recorders and Indicators 


CAMBRIDGE pH 


INDICATORS AND pH RECORDERS provide accurate 


and trouble-free performance to a high degree. They are line-operated 


Recorder or 


Indicator 
one or several sampling points 
maintenance quick and simple, even 


may be located any 


for 


reasonable distance 
Improved glass electrode design makes 
untrained workers 


from 


An im- 


mersion Electrode Assembly that can be completely submerged or a 


Flow-Cell 
chamber 


CAMBRIDGE INSTRUMENT COMPANY, INC. 


Electrode Assembly housed 
can be supplied 


Send for Literature 


in a vapor-tight, 


non-clog glass 


3742 GRAND CENTRAL TERMINAL 
NEW YORK 17, N. Y. 





INDICATORS, (Look under INDICATORS, Engine INDICATORS, Engine 
the object of measurement American Inst. Co. Compression 
and control) on ag Industrial Inst. Bacharach Industrial Inst 
: Saldwin Locomotice Baldwin Locomotive 
INDICATORS, Detonation Bendix Marine Products Cambridge Inst. Co. 


Bliley Elec. 

Century Geophysical 
Electro Products Labs. 
Engineering Res. & 
Photocon Research 

Rowe Engineering 


Commercial Research 
DeJuhasz, K. J. 
Electro Products Labs 
Instrument Lab. Inc 
Marsh Corp. 

Photocon Research 


Cambridge Inst. Co. 
Commerical Research 
Crosby Steam Gage Co. 
DeJuhasz, K. J. 
Eclipse-Pioneer Div. 
Edison Electrical Controls 


Dev. 


Sperry Gyroscope Electric Tachometer RCA Manufacturing 
Trimount Inst. Co. Flader Inc., Fredric Trimount Inst. Co. 
Federal Telegraph Witt Gage Co. 


Electric 
Inst. Co, 


General 
Hathaway 


INDICATORS, DIREC- 
TION (Radioactuated) 


Colligs Radio Co. INDICATORS, Ignition Lag 


American Instrument 


Eclipse-Pioneer Div. Hickok Elec, Inst, Co. 

Electronic Associates Hobbs Corp. INDICATORS, Multiple 
Kolisman Instrument Kollsmann Inst. Div. Recording 

Lear, Lewis Engineering Alden Products 


Marsh Corp. 
Photocon Research 
Skaneateles Mfg. Co. 
Trimount Inst. Co 


, Ine. 
Polarad Electronics Alfax Paper & Engg 
RCA ve Commercial Research 
Sehwien Engg. Co. 


Servo Corp. of America (Continued) 


Eclipse-Pioneer Div 


Hays Corp 


Leeds & Northrup 
Taylor Instrument Co 
Thwing-Albert Inst, Co, 
INDICATORS, Rate of 
Climb 

Automatic Temp. Control 
Eclipse-Pioneer Div 
Kolisman Inst. Div, 


Mason-Neilan Co, 
Rieker Inst. Co. 
Summers Gyroscope 


INDICATORS, Sound 


Aircraft Electronics 
Amperite Corp. 
Audio Tone Oscillator 


Clough-Brengle Co, 
Daven Co 

General Elec. Co, 
General Radio 
Polarad Electronics 
RCA Manufacturing 





THE LEADER IN AN ELUSIVE FIELD 
— HUMIDITY MEASUREMENT —_. 
PRESENTS ITS COMPLETE LINE OF 

LABORATORY INSTRUMENTS. 


Lis 


sensitive — low lag. 








HYGROTHERMOGRAPH 


— Accurate within +1°F over | 
range of 0° F to 100° F. Hygromet- | 
ric section — accuracy +3% ultra- 


$250. 


MICROHYGROGRAPH — Accurate within +3%, 


sensitive-response within seconds. Readable to 1%. 


HYG R 0 M ETE R — Laboratory Stand- | 


- Accurate within +1.5% at humid- 
ities from 15% to 95 % and temperatures 
from +32° to 130° F. Sensitive-response 


ard 





almost instantaneous. 








$200. 


$45. 


General Purpose Line | 
— Dependable instru- 
ments for broad usage. 
Three units, may be 
purchased separately — 


Humidity $10 — Barometer $18.50 —- Temperature $5.50. 


Literature With Full Specifications Upon Request 


Serdex instruments warranted, unconditionally, for 1 year 


SERDEX, INC. 


91 CAMBRIDGE STREET 
BOSTON 14, MASS. 








Pee esate 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 


INDICATORS, Time Inter. 


val see Timers, Auto- 
matic, Interval 
INDUCTANCE METERS 
Aerovox Corp. 


Lboonton Radio Corp. 


Electronic Dev. Lab 
Freed Transformer 
General Elec. Co 
General Radio 


Industrial Instruments 
Leeds & Northrup Co, 
Premier Crystal Labs. 
Rubicon Co 


Shallcross Mfg. Co 

Sickles Co, 

INSPECTION, Glass & 
Quartz, see Immersion 
Liquids 

INSPECTION DEVICES, 
AUTOMATIC, Color 

Electric Eye Equip 

Electric Sorting Mach. Co 


Gardner Laboratory 
Instrument Dev, 
Yankee Precision 


INSPECTION DEVICES, 
AUTOMATIC, Concen- 


Labs 


tricity 
Autotron Co, 
Do-All Co. 
Electric Eye Equip. 
Federal Prod, Corp 


Donat A. 
Corp. 


Gauthier 
Martin-Hubbard 
Moore Products 
Pratt & Whitney 
Sheffield Corp 
Size Control Co. 
Swedish Gage Co 
Yankee Precision 


INSPECTION DEVICES 
AUTOMATIC, Cylindri- 
eality 

Electric Eye 

Federal Products 
Martin-Hubbard 
Moore Products 
Photoswitch, Ine 
Pratt & Whitney 
Sheffield Corp 
Size Control Co, 
Swedish Ga 


ge Co 
INSPECTION DEVICES 


Equip. 
Corp. 
Corp. 


AUTOMATIC, Diameter 
DoAll Co 

Electric Eye Equip 
Federal Products Corp 


Gaertner Scientific Corp 
Gauthier, Donat A, 
Heyman Co 
Martin-Hubbard Corp. 


Moore Products 
Photoswitch, Ine. 
Poole Instruments 
Pratt & Whitney 
Rowe Engineering 
Sheffield Corp 
Size Control Co 
Swedish Gage Co, 
Yankee Precision 


INSPECTION DEVICES, 
AUTOMATIC, Dimensions 
Arma Corp. 

Autotron Co 

DoAll Co, 

Federal Products Corp 
Gaertner Scientifie Corp. 
Gauthier, Donat A. 
Martin-Hubbard Corp. 
Metron Instrument 
Moore Products 
Photoswitch, Ine. 

Pratt & Whitney 
Sheffield Corp. 

Size Control Co. 
Swedish Gage Co, 

Yankee Precision 


INSPECTION DEVICES, 


AUTOMATIC, Electrical 
Associated Research Ine 
Clarke Inst, Corp 


Clippard Inst. Lab 
Communications Meas 
Do-All Co. 
Electric Eye Equip 
Electronic Dev. 
Electro Products 
Hillyer Instrument 
Industrial Inst. Ine 
Industrial Timer Corp. 
Martin-Hubbard Corp 
Photoswitch, Inc 
Poole Instruments 
Size Control Co. 
Sperry Products 
Thordarson Elec. Mfg 
Wheelco Insts. Co, 
Wilmotte, Inc. 
INSPECTION DEVICES, 
AUTOMATIC, Hardness 
Barber-Colman 
Brabender Corp 
Detroit Testing 
General Electric 
DoAll Co 
Gogan Machine 


Lab 


Mach. 


Olsen Testing Machine 

Rowe Engineering 

Swedish Gage Co 

INSPECTION DEVICES, 
AUTOMATIC, Insulated 
ire 


Comtor Co, 
Federal Products Cor 
INSPECTION DEVICES, 
AUTOMATIC, Smooth- 
ness 
Brush Development 
Compar Inst. Co 
Comtor Co, 
DoAll Co 
Electric 
Electronic 
Federal Products 
Photoswitch, Inc 
Physicists Research Co, 
Sheffield Corp 
Swedish Gage Co 
Thwing. Albert , 
INSPECTION DEVICES, 
AUTOMATIC, Thickness 
Autotron Co, 
DoAll Co, 
Electric Eye Equip 
Electronic Prod, Co 
Federal Products Corp 
Gaertner Scientific Corp. 
Gauthier, Donat A 
General Electric Co 
Hathaway Instrument 
Instrument Dev. Labs. 
Magnaflux Corp 
Magnetic Gauge Co. 
Moore Products 
Nuclear Inst. & Chem 
Photocon Research 
Photoswitch, Ine 
Rowe Engineering 
Sheffield Corp. 
Thwing-Albert Inst. Co. 
Yankee Precision 
INSPECTION EQUIP.- 
MENT, Are Welding 
Elec. Co, 
Corp. 


Eye Equip 
Prod. Co. 
Corp. 


General 
Magnaflux 
Rubicon Co 
Van Wagner Cc 
INSPECTION 
MENT, Bore 
(See Telescopes, 
Inspection) 
INSPECTORS, MAG- 
NETIC 
Annis Co. 
Commercial Research 
Fraser Dev. Lab. 
General Elec. Co. 
Magnaflux Corp. 
Magnetic Analysis Corp. 
Rowe Engineering 


(Continued) 


». 

EQUIP. 
Hole 

Bore, 
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INSPECTORS to LINE CURRENT TESTERS 








PRECISION INSTRUMENT CLEANING 


For Regulators, Bearings, Contacts and 
other Precision Parts 


The ENG-SOL Method quickly and effectively 
cleans precision instruments—as many as 400 
per hour! Rejection of instruments due to im- 
proper cleaning, and subsequent costly repro- 
cessing is eliminated. Extremely safe—can not Mierothemiond  hervies 
burn nor explode at any temperature. Consult 
our Research Department for information per- 
taining to your particular precision instrument 
cleaning problem. An illustrated 
booklet describing The ENG-SOL 
Method will be sent on request. 


PASSAIC ANALYTICAL 


230 Aycrigg Avenue 





Rubicon Cer 

Western Ind ig 
INSPECTORS, WELDING 
Brush Development 
Magnaflux Corp 

Rubicon 


INSTRUMENT CLEANING 
MACHINES 
Aeroil Burner Co 


Eastern Specialty Co 
L & R Mfg. Ce 
Marshall! ¢ 

Naxon Utilities 
Passaic Anal Labs 
Philips Mf; 


( 
INSTRUBENT 


American Len 


COVERS 
ce 


Fisher — tific b 
General lectr ic , 
INSTRUMENT FUSES 
ee Fuses, instrument) 
INSTRUMENT LUBRI- 
CANTS for High and 


Low Temperature 
Distillation Products 
Dow Corning Corp 
Eclipse - Pioneer 
Elgin National Watch 
INSTRUMENT OILS 
Daven Co 


Distillation Products 


DoAll Ce 
Dow Corning 
Eastern Specialty 


Eeclipse-Pioneer Div 
Figin National Watch 
Ferner Co 

Fulcrum O11 Cx 
General Elec. Cx 
Huisking & Co 
Landis & Gyr, Inc 
Marshall Cx 

Mico Inst. ¢ 

Nye, Inc William F 
Precision Scientific 


INSTRUMENT TRANS.- 
FORMERS (See Trans- 
formers, instrument) 
INSTRUMENT TUBING & 
FITTINGS 


Parker Appliance 
Precision Tube Ce 
Uehling Instrument 


INSULATION TESTING 
EQUIPMENT (See Test- 
ers, insulation) 

INTEGRATORS 

Fischer & Porter 

Hiliyer Instrument 

Jacebs Instruments 

Summers Gyroscope 

Taylor Instrument Cos 

Weston Elec Instrument 

INTERFEROMETERS 
Acme Industrial 

Baird Associates 

Bausch & Lomb 

Gaertner Scientific Corp 

Jarrel-Ash Co 

(Continued) 


Keuffel & Kaser Co, 








Optron Lab 

Palos Optical Co, 

Perkin Elmer Corp 

feiss, In Carl 

JACKS, PLUG- IN (See 
Connectors, Plugs, Clips) 


JOB TIMING RECORD- 
ERS 


Autocall Co 
Automatic 
Bristol Co 
Calculagraph Co 
Cincinnati Time Rec. 


Temp. Control 


Esterline-Angus Co 
Foxboro Co 
Gorrell & Gorrell 


Stromberg Electric Co 


KERR CELLS 
Kerr) 
KEYS & SWITCHES 


Alden Products 

Applied Selence Corp 
Automatic Elec. Chicago 
Beck Bros. 

Bunnell & Co. 

Clare & Co. 

Coek Electric 

Federal Telephone 
Kellogg Switchboard 
Leeds & Northrup Co 


Mossman, Ine, 
Rubicon Co. 
Shallcross 
Winslow Co 
KVA INDICATORS 
General Elec. Co 
Leeds & Northrup Co 
Sangamo Electric 
Westinghouse Elec 
KVA RECORDERS 
Esterline-Angus Co 
General Elec. C« 
Landis & Gyr, Ine 
Leeds & Northrup Co 
Sangamo Electric 
Westinghouse Elec 
KYMOGRAPHS 
Associated Research In 
Central Scientific 
Gorrell & Gorrell 
Sargent & Co. 
Stoelting Co Go 2 
Thomas Co,, Arthur H., 
Westinghouse Elec 
LABORATORY APPA- 
RATUS (See Apparatus, 
Laboratory) 
LABORATORY FURNI- 


Mfg. Co 


TURE (See Furniture, 
Laboratory) 

LABORATORY GLASS- 
WARE (See Apparatus, 


Laboratory, Glass) 
LABORATORY MOTORS 

(See Motors, Laboratory) 
LABORATORY OVENS 

(See Ovens, Laboratory) 
Sa PORCE- 


Porcelain, 
tone 








LABS., Inc. 


Passaic 1, 


(See Cells, 


LENS THICKNESS 
GAGES 


jausch & Lomb Optical 
Chicago Dial Ind. Co 
Federal Products Corp. 
Instrument. Dev. Labs 
LENSES, Astronomical 
American Lens Co 
sjausch & Lomb 
Binswanger & Co 
Bray Optical Co 
Buchele, W 


ENG-SOL 
METHOD J bes Soi 


of E & 8 Optical 


Farrand Optical 
Fecker Inc 


The 


Fish-Schurman Corp 
General Scientific 
Geophysical Inst. Co 
Glendale Optical 
Henson Co Fred C 


Herron Optical Co 
Howland Optical C« 
Kollmorgen Optical 
Palos QGptical Co 
Perkin-Elmer Corp 
Phoenix Precision Inst 
Plummer & Kershaw 
Simpson Optical 


Tinsley Laboratories 
Unertl Optical Co. 
Univis Lens C« 


LENSES, Burette 
Central Scientific Co 
Elgin National Watch 
Fish-Schurman Cc 
Fisher Scientific Co 
Gaertner Scientific 
Glendale Optical 
M 


Optical Co 
Instrument Co 
Precision Inst, 
Precision Scientifie Co, 
Precision Therm. 
Rieker Inst. Co. 
Simpson Optical 

Swain Nelson Co 


Palos 
Parr 
Phoenix 


Unert! Optical Co. 
LENSES, Low Reflecting 
Surfaces 


American Lens Co, 
Bausch & Lomb 
Binswanger & Co. 





Crystal Research Labs 
Distillation Products 
Dome Precision 





& S Optical 
Fecker, Inc. 
Ferner Co 
Fish-Schurman Corp 
Gaertner Scientific 
General Scientific 
Glendale Optical 
Howland Optical Co 
National Research Corp, 
Palos Optical Co. 
Phoenix Precision Inst. 
Plummer & Kershaw 


ee 


LABORATORY SUPPLIES 


7 Simpson Optical 
on Apparatus, Labora Tinsley Laboratories 
LACTOMETERS Unert! Optical Co. 
Central Scientific Co. Univis Lens Co 
Freas Glass Works Zenith Optical 
G. M. Mfg. Co., Inc. LENSES, Microscope, ete. 


Kahl Sci. Inst. Co. Aloe Co., A. 8 


Kimble Glass —— a : a 
Moeller Instrument Co American Optica ? 
Photovolt Corp Bausch & Lomb Optical 


Binswanger & Co. 
Boehmke Optical Co. 
Bray Optica: Co, 


Precision Thermometer 
Rieker Inst. Co. 
Ruehfel Co. 


Schultheis Corp Burke & James 
Tagliabue Corp., C. J ral E gee 
Taylor Inst. Cos remptaid . 
Trerice Co, ‘ Ferner Co 
dey Mie. Co Fish-Schurman Corp 
Zubr, Inc., Henry Gaertner Scientific Corp. 
LATHES, INSTRUMENT [ieneral Scientific 
& ATTACHMENTS Nene ne rggay tan ila 
Ames Precision Machine Glendale Optical 
Bayside Watch Tool Henson Co., Fred C. 
Elgin National Watch ——. } A Co 
‘sg > - t 
a : Penn Optical & Inst. 
pemingge ee ee Phoenix Precision Inst. 
Levin & Son, Louis Plummer & Kershaw 
Marshall Co Schneider-Cogswell 
Pratt & Whitney Simpson Optical 
South Bend Lathe Unertl Optical Co. 
LEAK INDICATORS, Gas  Univis Lens Co. 
& Water (See Gas Leak Zeiss, Inc., Carl 
Indicators) Zenith Optical Co 


LENSES, Polarized 
Bausch & Lomb 
Dome Precision 
General Scientific ! 
Henson Co., Fred C 
Palos Optical Co 
Pfaltz & Bauer, Inc. 
Phoenix Precision 
Polarizing Inst. Co 
Unertl Optical Co. 
Valpey Crystals 
Zenith Optical Co 
LENSES, Thermometer 
(See Lenses, Burette) 
LEVELS, Dumpy (See 
Surveying Instruments) 
LEVELS, Engineer’s (See 
Surveying Instruments) 
LEVELS, Hand 
Alpha Instrument Co 
Bostrom - Brady 
Brunning Co., Inc. 
Dietzen Co. 
Ferner Co 
Gurley, W. & L. E 


Keuffel & Esser ¢ 
Leupold & Stevens 
Millers Falls 

Pittsburgh Inst. & Mach 


Pratt & Whitney 
Standard Thermometer 
Starrett Co. 
Suverkop Instruments 
United States Blue 
Warren-Knight Co, 
Weber Co., F 

White Co. Inc., David 
LEVELS, Precision 
Alpha lustrument Co 
Berger & Sons 

Ferner Co 
Fish-Schurman Co 
Glogau & Co. 

Gray Instrument 
Gurley, W. & L. E 


Print 


Heiland Research 
Keuffel & Esser Co 
Leupold & Stevens 
Moeller Inst. C 
Rieker Instrument C« 


Scherr Co., Inc 
Starrett Co 
Warren-Knight C« 
Weber Co., F 


White Co., Inc David 
Zeiss, Inc., Carl 
LEVELS, Prism 
Berger & Sons 

Fecker, J. W 

Keuffel & Esser Co 
Taylor Inst. Cos 

White Co. In David 


LEVELS, Spirit 
Beeckler Instrument 
Dietzen Co, 


Electronic Products 
Ferner Co 
Geir & Bluhm, Inc 


Glogau & Co 

Gray Instrument 

Gurley, W. & L. E 

Keuffel & Esser Co. 

Ruehfel Co 

Warren-Knight Co 

White Co, Inc., David 

LEVELS, Surveying (See 

Surveying Instruments) 

LEVELS, (Wye (See Sur- 

veying instruments) 

LIGHT METERS (See 

Photometers, iilumina- 
tion) 

“ee SOURCES see also 
oes & Vapor Discharge 
Tubes 

LIGHT SOURCES, ‘‘Day- 

light’ 

American Optical C« 

Atlas Electric Co 

Burton Manufacturing 

Continental Electric 

Electronic Products 

E & 8S Optical 

Gates & Co 

General Elec. Co 

Larremore Sales Co 

Macbeth Corp. 

Stocker & Yale 


Sylvania Elec, Prod 


LIGHT SOURCE 
descent 
American Opt 
Bausch & Lor 
Burton Mfg 
Eby In 
Fisher-Pierce ( 
Fredericks Ge 
Gaertner 8S 
Gates & ( 
General Ele 


G-M_ Labs 
Larrimore Sa 
Leitz, Int I 


Macbeth Cor; 
Stocker & Yale 
Sylvania Ele 
LIGHT SOURCES 
chromatic 
Acme Scientif 
American Ins ( 
Baird Associate 
Bausch & Lomt 
Central 
Dearborn 
DoAll Co 
Ferner Co 
Fish -Schurman { 
Fues Inc 
Gaertner Scienti 
Gates & C 
General 


Ele: Cc 
General Physical 
Hanovia Chem. } 
Jarrell-Ash Co 
Laboratory Spe 
Mico Instrument 
Optron Laborator 
Pfatz & Bauer, Ir 
Phoenix Prec. Il 
Polarizing Instrume 
Rudolph & Sons 
Scherr Co., Inc 


Van Keuren Cx 
LIGHT SOURCES 
Violet 
American Inst, ¢ 
Atlas Electric De 
Baird Associates 
Burton Mfg. Co 
Central Scientific 
Continental Electri 
Dietert Co, 
Electronic Product 
E & S Optical 
Ferner Co 


3 redericks George 
Gaertner Scientific ¢ 
Gates & Co 

General Elec, Cx 
Hanovia Chem. & M 
Jarrell-Ash Co 
Laboratory Specialt 
Leitz Inc 

Magnaflux Corp 


Mico Instrument ( 
Pfaltz & Bauer, In 
Phoenix Precision kl 
Photovolt Corp 
Stocker & Yale 
Sylvania Elec Prod 
Ultra Violet Produc 


Westinghouse X-Ray ( 


ee SOURCES, White 


E isctoente Products 
Wredericks, George 
Gaertner Scientific ¢ 
Gates & Co. 
General Elec. Co, 
Macbeth Corp 
Stocker & Yale 


Sylvania Elec. Prod 
Westinghouse Elec. & M 
i lta INSTRL 


Am. Gas eocumul ator 

Triumph Mfg. C« 

Wallace-Tiernan 

LIGHT WAVE MEASUR 
ING EQUIPMENT 

Acme Scientific (C: 
Sausch & Lomb 

Dearborn Scientifi 

DoAll Co 

E & S Optical 

Farrand Optical 

Gaertner Scientific Cory 

Geophysical Inst. C« 

Optron Laboratory 

Sherron Metallic 

Van Keuren Co 

LINE CURRENT TEST 


SETS (See Testing Sets 


Line Current) 








NYE’S WATCH 











For INSTRUMENTS 
& CLOCK OILS |: - 


over that porpoise jaw oil is the 
finest crude from which to refine lu- 
bricating oil for delicate instruments of 
When the refining is done 
by the scientific processes developed 


precision. 


through years of experience by Wm. F. 


Nye, Inc., 


oil of the very highest quality. 


Wm. F. N 


recognized fact the world 


the result is a specialized 


ye, Inc. 
NEW BEDFORD, MASS. 
ESTABLISHED 1844 
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ale Fulcrum Oil, the perfect watch and clock lubricant, will not evaporate . . . 
F or string with age and low temperatures. Acid-free, will not blacken or corrode pivot points, 
ale Absolutely impervious to salt air and water. 
hake Fulcrum Oil is used by the 
IRCES every branch of service. There is not one drop of petroleum oil in Fulcrum Oil, 
in three grades: 
ae #1—Light—for very finest instruments 
ate #2—Medium—for fine instruments 
oly #3—Heavy—for general use in precision instruments, 
itif 
er A LITTLE GOES A LONG WAY 
See your jobber—or order direct 
nh ¢ 
FULCRUM OIL COMPANY 
itifi 
: FRANKLIN, PENNA. 
a ——— (Established 1912) 
1 M 
“4 la Sages is 
ly LINEAR FOOTAGE LUMBER COUNTERS MAGNETS, Permancat 
ag ME SyERS (See Counters, (See Counters, Lumber) Arnold Engineering 
ios Footaa LUSTER METERS Central Scientific 
trur Liguis LEVEL, Indicators Dearborn Scientific General Elec, Co 
18 tieale Love had Gages, Leitz, Ine, Indiana Steel Products 
, Liqu Ritchie & Son 
LIQUID METERS, 1N- MACHINIST’S SQUARES Thomas & Skinner 
CES , ERENTIAL TYPES (See Squares, Ma- Wallace & Tiernan 
“> Vitra yy reruns resi chinist’s) Westinghouse Elec. 
Ladi : 
D VE TYPES (See MAGNETIC INSPECTORS MAGNIFIERS - 
— eters, Liquid . . (See Inspectors, Mag- American Optica 
LOCATORS, Pipe les, netic Bausc h & Lomb 
1 Pipe Locator Boyer Campbell m 
hy LOUVER OPERATING MAGNETIC OBSERVA- = Central Sclentifl¢ 
VICES TORY INSTRUMENTS P?All Co. 
a se Temp. Control Ruska Inst. Corp. E ee he ‘eal. 
Arca Regulators, Inc. a & S Optical 
Bristol Co. MAGNETOMETERS cae 
re Brown Inst. Div. Associated Research aoe E “Cc 
fie « Cash Co. Baird Associates o & ta 
Friez Instrument Suilders Iron Foundry stand Onn 4 » ane. 
Foxboro Co. Cambridge Inst. Cx owlant st — 
& M Friez & Sons Century Geophysical eee & Esser C 
‘: General Controls Co. General Elec. Co — el 4 tical @ 
ia Gleason-Avery Inc. Geophysical Inst. Co. Kollmorgen pig Me = 
? Hagan Corp. Geotechnical Corp Larrimore Seen nes Co. 
Hathaway Instrument Heiland Research sf mage a opment 
Co Mason-Neilan Regulator MacDonald Co., W. Palos Optica Co 
he Minneapolis-Honeywel) Rubicon Perkin- “—— *, wv: 
i Moore. Products Ruska Inst. Corp. a & a i 
: Natural Gas Equipment Sprengnether Inst. camer «S & ig ne! 
Sampsel Time Control Triplett Elec. Inst. cherr Co., Inc 
rod Shallcross Controls Welch Mfg. Co. (Continued) 
oduc 
Ray ( 
Ss hite 
M } ! 
od 
ne IN VACUUM OR PRESSURE SYSTEMS 
l 
a with the new Model 24-101A 
au, | CONSOLIDATED LEAK DETECTOR 
NT H * 
0 a rapid, accurate, and economical means 
for the location of leaks 
“gl | Regardless of the nature of 
; your leak-detection problem. 
—_ g Consolidated’s Model 24-101A 
9 Sets Leak Detector, with its 
“f . 
i superior speed and accuracy, 
| may well be the ideal solution. 
i Utilizing the principles of 
i Mass spectrometry, with 
} . . . 
d noncontaminating helium gas 


as the testing material, this 
f instrument combines extreme 
sensitivity with unusual 
reliability for the detection and 
location of leaks in a wide 
variety of industrial and 
laboratory equipment. 






For further information write 
for Bulletin CEC-1801-X5 








lele) ite) 7-Sale), | 
imalytical Instruments for Scie 
620 NORTH LAKE AVE. 





U. S. Government for their most delicate instruments in 
Supplied 








CONSOLIDATED ENGINEERING 


nce and Industry 


PASADENA 4, CALIFORNIA 


ati fetatis) Mey] Cie 


For generations—the outstanding precision instrument oil 


Speidel & Co 
Stebar Co 


Surty Mfg. Co. 
Testrite Instrument Co 
Warren-Knight Co 
Weber Co, F 

Zeiss, Inc., Carl 


MALT TESTING APPA- 
RA 


TUS (See Testers, 
Malt) 
MANOMETERS, Electric 
Contact 
Fredericks Co Geo. E 
H-B Instrument 


Magnetrol, Inc 

Precision Thermometer 
Refinery 
Ruska Inst 


Supply Co, 
Corp 
Shand & Jurs Co, 


MANOMETERS, High 
Pressure 
American Meter Co 
Brown Inst. Div. 
Builders- Providence 
Daniel Orifice Fitting 
Electronic Products Co 
Foxboro Co, 
Hays Corp 
Manning 
Meriam Instrument 
Parks Co Harry 8 
George K 
Scietntific 
Thermometer 


Porter 
Precision 
Precision 
Refinery Supply 
Simplex Valve & Meter 
Taylor Inst. Cos 
Thermo Instruments 
Trerice Co. 

Trimount Inst. Co 
Uehling Inst. Co 
Welch Scientific 


MANOMETERS, Inclined 
Tube 

American Blower Corp 
Bacharach Industrial Inst 
Bailey Meter Co 
Builders- Providence 
Defender Inst. & Reg 
Detroit Air Meter Co 
Distillation Products 
Dwyer Mfg. Co 


Ellison Draft Gage 

Friez Instrument 

Hays Corp 

H-B Instrument 

Kontes Glass 

Manning, Maxwell & Moore 
Meriam Instrument 


Moeller Inst. Co 
Parks Co 
Precision 
Precision Thermometer 
Preferred Utilities 
Trimount Inst. Co 
Uehling Inst. Ce 


MANOMETERS, Micro 
Bacharach Industrial Inst 
Cambridge Inst. Co 
Commercial Research 
Hathaway Instrument 
Glass Co 
Instrument 
Trimount Instrument 
Welch Mfg. Co. 
MANOMETERS, 
reading 
Bailey Meter Co 
Barton Inst. Co 
Brown Inst. Div 
Ideal Lab. Tool 
Jerguson Gage & Valve 
King Engineering 
Parks Co Harry 8 
Republic Flow Meters 
Thermo Instruments 
Trimount Inst. Co 
Uehling Inst. Co 
MANOMETERS, Single- 
tube & Reservoir 
Ace Glass Inc 
American Meter Co 
Bacharach Industrial Inst 
Bailey Meter Co. 
Barton Inst, Co 
Builders- Providence 
Central Scientific 
Corning Glass Works 
Defender Inst. & Reg 
Dwyer Mfg. Co 
Friez Inst. Div 
Gas Appliance 


Scientific 


Kontes 
Meriam 


Remote- 





will not gum 


Maxwell & Moore 


Specialties 


LINEAR FOOTAGE METERS to MANOMETERS 








G&B 


CIRCULAR 


LEVELS 


Indicate 


in all Directions 





No. 12 Mounted 114” Base 


Unmounted 


3%" To 3” 
Diameters 





Over 20 Stock Sizes 


Send for Folder 


GEIER & BLUHM, INC. 


CIRCULAR LEVELS AND 
MECHANICAL DEVICES 


U. S. A. 


Troy, N. Y. 
























U-rvpe. 


“MANOMETERS | 


@ These are extremely 
accurate instruments — 
representative of Mer- 
iam’s 30 years of leader- 
ship—for measuring 
pressure, vacuum and 
differential. The Clean-, 
out type illustrated (pat- 
ented) available in ranges 
from 6” to 50” for line 
pressures up to 100 lbs. 
sq. in. permits the 
oath to be disconnected 
from the head and the 
tube cleaned without dis- 
connecting the piping. 
Other types in ranges 
from 6” to 100” for line 
pressures up to 400 Ibs. 
per sq. in; Also special de- 
signs to meet unusual prob- 
lems. Fully descriptive 


catalog sent on request. = 
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MANOMETERS to METERS 










The King 


Wii itdida 


ACASONS 
Why 








1. Mercury Reservoir and passages are lined 
with a thermo-setting plastic, highly re- 
sistant to acids, caustic and thinners. 

2. Large Clean-out opening at back of Reser- 
vorr. 

3. Straight machine thread Drain and Clean- 
out openings with gasket seats. 

4. No pipe-dope on threads below 
of Manometer Liquid. 

Incorporates twenty years’ experience in 

building U-tube Instruments,—the King- 

Gage for measuring or weighing liquids 

in mixing, blending and storage tanks,— 

the King Manometer with seven improve- 


surface 


ments. 

Bulletin M-101 explains other new fea- 
tures. 
Engineering Representatives in 14 leading 
cities. 


(RNS RS A AN A ARE RE 
KING ENGINEERING CORP. 


¥ 


ANN ARBOR, MICHIGAN 

















Hays Corp 


H & H Thermostats 
Ideal Lab. Tool 
King Engineering 
Kontes Glass C<« 


Manning, Maxwell & Mo 
Meriam Co 


George K 
Precision 
Refinery 
Scientific Inst. C 
Simplex Valve & 
Thermo Instruments 
Trimount Inst. €« 
Uehling Inst Co 
Universal X-Ray l’rods 
Wallace & Tiernan 
MANOMETERS, U-tube, 
Electric Transmitting 
Railey Meter Co 
Bristol Co 
Brown Inst. Div 
Builders - Providence 
Electronic Products (Cx 
Gorrell & Gorrell 
ldeal Lab. Tool 
Magnetrol Inc 
Precision Therm 
Republic Flow 
Shand & | 
Simplex 
Yayior Inst Cos. 
Trerice Co 
Trimount Inst 
MANOMETERS, 
Glass 
Acme Glass, Inc 
American inst. C+ 
American Meter C¢ 
Annis Co 
bactarach 
barton Inst. Co 
Meuco Giass in 
puliders- Providence 
Central Scientific 
Cuntinentai hquip 
erender inst. «& 
ivsiotiilation 
wwyer Mtg 
Kiectronic Products 
Kitison Draft Gage 
rischer & VDorter 
Fish-Schurman (Cc 
Fisher Scientific 
rredericks Co,, Geo 
Giorreil & Gorrell 
Gowwam instrument 
Giray Instrument 
hiuys Corp 
ti-is Instrument 
Howe & French, 
ldeait Lab. Tool 
nimble Glass Co, 
hontes Glass Co 
Laboratory Kquipment Co 
Macalaster Bicknell Co 
Machiett & Son 
Manning, Maxwell & Moore 


Meter 


& Meter 


Co 
U-tube, 


Inc 


Meriam Instrument 
Mine Safety Appliances 
Moeller Instrument Co 


Scientific 
Thermometer 
Betzold 


l’recision 
Precision 
Rascher & 


Refinery Supply Co 
Keiker Instrument 
Sargent & Co 
Scientific Inst. Co 
Scientific Glass App 
Shard & Jurs 


Simplex Valve & Meter 
Specialty Glass Co. 
Superior Meter Co, 
Tagliabue Corp., C. J 
Trerice Co 


Trimount Inst. 

Uehling Inst. Co 

Uhrig Co Joseph F 
Universal X-Ray Products 


Vapor Recovery Systems 
Welch Scientific 
Wilkes-Anderson Co 


MANOMETERS, U-tube, 
Metal 


American Meter Co 
Barton Inst, Co 
Cambridge Inst. Co 
Foxbore Co 

Ideal Lab. Tool 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Parks Co., Harry 8 
Precision Scientific 
Precision Therm. & Inst 
Scientific Inst, Co, 
Taylor Inst. Cos 
Trimount Inst. Co 
Uehling Inst. Co 
Universal X-Ray Prods 


MAP MAKING PROJEC- 
TORS 


Abrams Instrument 
American Optical 
Bausch & Lomb Optical 


Thwing-Albert Inst. Co 

MAP MEASURES 

Hand & Sons 

Hastings Inst. Co 

LaPine & Co, 

Serdex, Inc 

United Sates Blue Print 

White Co Inc., David 

MARINE INSTRUMENTS 
(See Nautical Instru- 
ments 


MARINE INSTRUMENTS, 
Gyro-Compass & Gyro- 
Pilot, Electro-Mechani- 
cal Steering Systems 

Arma Corporation 

Doeleam Corp. 

Eclipse-Pioneer Div 

Sperry Gyroscope Co 

Summers Gyroscope 

U. 8. Instrument 

MASTER CLOCKS 
Clocks, Master 


Corp 
(See 


MEASURING MACHINES, 


Lineal 
Adde & Co 
American Meas Insts, 
Bausch & Lomb 
Bowen & (< 
Conter & Control Corp. 
Durant Mfg. Co 


Federal Products Corp 
Ferner Cr 
Fidelity Mach. C« 
(raertner Scientific Cc 
McDonald Odometer 
Lufkin Rule 
Olympic instrument 
otter Instrument 
Pratt & Whitney 
Production  Inot 
Sheffield Corp 
Wilson & Cc G. c 
MEASURING MACHINES, 
Wire 
Adde & Co 
Counter & 


rp. 


ument 


Control! Corp 


Durant Mfg. Co 
Federal Products Corp 
Federal Telephone 
Ferner Co 


Kellogg Switchboard 
Minneapolis Elee.&Cons 
Olympic Instrument 
Potter Instruments 
mMecOHmmetrens 
Assuciated HKesearcn 
biddie Lo das. WU 
ambridge Inst Cs 
uppara = Inst Lab 
wugh-Brengie Cx 
ole Instrument 
wiectronic Development 
Clectronic Dev Lab 
Viectro§=Products 
neectro-Tech Kquip 
reed Tachometer 
uieneral Kiee, Co 
General Kadio Co 
lu. Testing Labs 
Industria: Instruments 
MacLeod & Hanopur 
Martindale kiectrice Co 
Measurements Corp 
Meters Inc 
recision Apparatus 
Radio City Products 
Kawson kuectrical Inst 
Keiner Keiectronics 
Kowe Engineering 
Sensitive Kesearcu 
Shalicross Mfg 
Sherron Metaitc 
Sticht Co 
iripiett smlec 
Westinghouse 
Weston Elec 
Winslow Co 
MEGOHM VOLTMETERS 
(See Voltmeters, Meg- 
ohm) 
MELTING POINT APPA- 
RATUS 


Inst 


Inst 
Elec 


Inst. Corp 


Ace Giass, Inc 
American Inst. Co 
Central Scientific Co 
Corning Glass Works 
Ferner Co 

Fisher scientific Co 
Humboldt Mfg. Co. 
Kontes Glass Co 


Machiett & Son 
Microchemical Service 


Parr Instrument Co 
Pfaitz & Bauer, ln 
Precision Scientific Co 
Scientific Glass Apparatus 


Tagliabue Div. 
Thwing-Albert Inst. Co 
METAL DETECTORS (See 
Detectors, Metai 
METALLIC BELLOWS 
(See Bellows, Metailic) 
METALS, Thermostatic 
Acro Switch Co. 
Chace Co 
General Plate 
METEORLOGICAL IN- 
STRUMENTS 


American Inst. Co 


Am. Paulin System 
Cook Electric 

Kerner Co 

Friez Inst. Div 
General Elec. Co 
Gevuphysical Instrument 
G. M. Mfg. Co., In 
Gorrell & Gorrell 
Green, Henry J. 
Instruments Corp 
Kahl Sei. Inst. Co 
Moeller Instrument Co 
Precision Therm 
Serdex, Ine, 

Stewart, M. C 
Taylor Inst. Cos 


Wallace & Tiernan 

Weksler Thermometer 

White Co 

METER LEVELING SAD- 
OLES 


Americai Meter Co 
Commercial Iron Wks 
Robinson Orifice Fitting 
METER PROVERS, Gas 


American Meter Co 
Lambert Meter Co 
Superior Meter Co 


METER STICKS 

Lufkin Rule Co, 

Weber Co, 

METERS, Acid (See Acid- 
imeters 

METERS, Ampere Hour 
(See Ampere Hour 
Meters) 

METERS, 

American Instrument 

Brooks Rotameter Co, 

Fischer & Porter 

Hetherington & Berner 

Smith Meter Co 


Batching 
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Trimount —=& 
Manometers 


Trimount builds a 
complete line of ac- 
curate high quality 
instruments includ- 
ing: Well Type, U- 
tube, Sliding Scale U- 
tube, Absolute Pres- 








sure, Periscope, In- 
clined, Interchange- 
able Scale and Service 
Type Manometers; 
Tank Level Gauges; 
Flow 


Suppliers 


Indicating 
Meter. to 
leading manufactur- 
ers. Write for prices 


and data. 





Send for Catalog 


TRIMOUNT 
INSTRUMENT Co. 


37 W. VAN BUREN ST. 
CHICAGO 5, ILLINOIS 









LEI] FOK PRESSURE VACUUM 
Yi) AWD DIFFERENTIAL 
READINGS 














@ Velocity and static 
pressures 


@ Leakage in fans and 
blowers 


@ Resistance through 
filters. 


DWYER MANOMETERS—PORT- 
ABLE & WALL MOUNTING 
TYPES — FEATURE... 


@ Over Pressure Safety Traps 
(DWYER Exclusive) 


@ Shatter-Proof Plastic Tubing 


@ Direct Reading — No Par- 
allax Error 

























Write for 
DWYER Bulletin 
171 





305 South Western Ave. Chicago 12, Illinois 









































cee 


pera 





































































WELL TYPE 
MANOMETERS 


@ These extremely 
accurate, direct reading 
instruments are available 
in ranges from 6" to 100” 
for measuring pressure, 
vacuum and differential, 
for line pressures up to 
250 Ibs. per sq. in. Wall, 
_ table, and panel mount- 
ing styles, each featuring 
the many refinements of 
Meriam manufacture. 
Laboratory or produc- 
‘tion service. Special de- 
signs to meet unusual 

ee Fully 
_ descriptive. catalog sent 


Builders- Providence 





METERS, Gasoline 
id 





METERS, High Pressure 
& High Pressure Dis- 











MFTERS. Hydrogen 


: MERIAM INSTRUMENT 00. 


METERS, Liaguid, Volu- 








s and Flows of Liquids and Gases. © 





METERS, Coin Operated 





Worthington Pump 
METERS, Liquid Volu- 





metric Types, Oscillating 


Piston 
Sadger Meter (x 
Brodie (« Inc 
Neptune Meter (« 
Rockwell Mfg. Co 
Worthington Pumy 


METERS, Liquid, Volumet- 


ric Types, Propeller 
Badger Meter Mfg. (« 
Builders- Providence 
Henszey Ce 

Rockwell Mf 

Sparling, R. W 
METERS, Liquid, Volu- 
metric Types, Recipro- 
eating Piston 

Askania Regulator Co 


Sowser & (Cx Inc 
Brodie Co 
Rockwell Mfg 
Ruska & Cr In 


Worthington Pump 
METERS, Liouid, Volu- 

metric, Rotary Piston 
Askania Regulator 
Badger Meter Co 


Rowser & Co Inc 
Rrodie Co 
Revere Co 


Rockwell Mf 
Smith Meter Ce 


METERS, Liouid, Volu- 


0 ikea oe 70 a/ 





NIAGARA METERS 


Single nutating piston volumetric 
displacement type, 


metric, Special for Ex- 


tremely Low Flow 
Askania Regulator Co 
Rowser & Co Inc 
Rrooks Rotameter 
Commercial Research 
Fischer & Porter 
Gauthier Donat A 
Hays Corp 

Neptune Meter Ce 
Schutte & WKoerting 
Yellow Springs Inst 


For most liquids, including: 


@ COLD WATER 


METERS, Liauid, Weighing 


Commercial Research 
Engineering Res. & Dev 
Richardson Seale Co 
Uehling Instrument 
METERS, Mileage 
Kelipse-Pioneer Div 
Engineering Res, & Dev 
Gauthier Donat A 
Jaeger Watch Cc 

Knopf Instrument 
Obmer Register 


Sangamo Electric Co 
Speedometer Electric 
t S. Taximeter 


Veeder-Root, Inc 








METERS 


for measuring 


Gas - Water - Oil - Gasoline 


Gas Pressure Regulators 
METERS, Demand Limit- 


METERS, Condensation 


Central Station Steam 





METERS, Conductivity 
(See Conductivity Meters) 


METERS, Consumer’s, 


Gas Service 


ee 


Commercial Research 


Schutte & Koerting METERS, Flow (See Flow- 


ae 


Builders-Providence 


Leupold _& Stevens 








map se 


Neptune Meter Co (See Foot-candle Meters) 


Rockwell— 
Emco No. 0 


Vehli Lrume 
ne Instrument Gas Meter 





Le 
METERS. Demand, Electric . . 
\ssociated Research Pittsburgh Equitable Meter Division 
Rockwell Manufacturing Co. 


400 N. Lexington Ave., Pittsburgh 8, Pa. 








EMCO Ejector, 





Regulator 















Ei 
| 
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BUFFALO METER CO. 





METERS, Oil (See Meters, 


METERS, Oxygen (See |— 


rs) 
METERS, Pitot Tube (See 
METERS, Potisive 
Positive and Liquid 


METERS, Proportional 


METE RS, Rotary a 


METERS, Ultraviolet Radl- 


METERS, Venturi 
METERS, V-notch 
METERS, Volumetric, Pos! - 





METERS to MONOCHROMATIC LIGHT SOURCES 





MICROPHONES 
Send for Catalog 700X ye 


Automatic Elec Chi 
Brush Developmer 
Eby Inc., Hugt 
Electro-Voice Mfe 





Kellogg Switchboard 
Leich Electric 
Massa Laboratories 
Rauland-Borg Corp 
RCA Div 

Western Electri« 
a. 





American Meas Inst 
tausch & Lomb 


Lei Ine 

Mine Safety Appliance 
Pfaltz & Sal 

Scherr Ce Ir 
Stocker & Yale 
Wilder, Inc 


American Optical 


Central Scientifie Cx 
Ferner Cc 

(;aertner Scientific ¢ 
General Elec. C¢ 
Leitz Inc 


Microchemical Service 


Pfaltz & Bauer. Inc 
Precision Scientific 
Stocker & as _) 
Zeiss, Inc 


Comparison 


Ferner Co 
Jarrell-Ash Co 
oie Inc 

Zeis 


American Optical 
toehmke Optical Cx 


Federal Mfg. & Eng 
Ferner (Cr 


Polarizing Instrument 
eg Co., re 





. Detroit Testing Mact 
(formerly known as COCHRANE Meters ) Former Oo. 
Gaertner Scientific ¢ 


and PENN AIR-OPERATED eta ree 





Aloe Cc A 

American Oot ical 
Bausch & Lomb Opt 
Ferner Co 

Polarizing Instrument 








RCA Tiv 
American Optical 
Rausch & Lomb Opti 


Worker 7 
Ferner Co 





Instrument Dev. Lat 


Ammeters, Microamme- Gen. Engg. & Model Wks. pratt & Whitney Griswold Mfg. Co 


Fish-Sehurman Co 
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Globe Phone Mfg. Cx 


nes & Lamson Mactl 


MICROSCOPE ACCES- 
SORY INSTRUMENTS 


Optical Service & Dev 


Bausch & Lomb Optic 


rT 
Olsen Testing Machine 


CON T R LL R Pittsburgh _ & Mact Geophysical Inst. ¢ 
an Riehle Divis Glendale Optical 
Gurley, W. & V.. F 


MICRMSCOPES, Dark Field 


PHILADELPHIA 32, PENNSYLVANIA, U. s. A. Fngineers oe Div 


Gaertner Scientific Corp 


A i Pialtz & Ba 
‘ 


Scherr ’ 
Stocker & Ya 
Zeiss In ( 
MICROSCOPES 
graphical 
American Opt 
Bausch & ‘ 
Ferner Cc 
Leitz, Ir 
Polarizir I 
Zei Ir Car 
MICROSCOPES 


Contour (See Mm 
scopes, Finish 
son) 
MICROSCOPES 
maker's 
American Meas 
Bausch & Lomb ( 
toeckeler Instr 
Clarkston Cor; 
Dome Precisik 
Ferner Cx 
Gaertner Scientif 
Goerz Amer. Opt 


Bausch & Lomb Optical Leit 

: : eitz, Ine 

~ —y ow ow socal x 

te r Cc bs Mico Instrumer 
we as P Pfaltz & Bauer 

ay Spenelinonan 2, Oe 

ar pega nome | pereies Wilder, R. 8 

Zeiss, Inc ‘1 “mer! Inc. Car 

Zenith Optical ¢ 

cRos Ms I 

MICHOSCOPE iLLum MICROSCOPES, W 

American Optical re Gaging ; 

Bausch & Lomb Optical sausch & Lon OF 

Boehmke Optical ¢ erner : . c 

Burton Mfg. Co Zeiss ne ar 


MICROTOMES 
American Optica 
Raldwin Locomotive 
Bausch & Lomb Oy 
Cambridge Inst. ¢ 
Central Scientif ( 
Ferner C« 
International Equi; 
Jarrell-Ash Ce 
Leits, In 

NF ic Instrument ( 


MICROSCOPES. Ballistic, Thomas Ce 
MiCROVOLTMETERS 


(See Voltmeters 
MILEAGE METERS 
Meters, Mileage) 


4 


MILK TESTERS (See 


Testers, Milk) 


In 
MICROSCOPES. Binocular MILLIAMMETERS 
Ammeters, Milliammeters 
Rausch & Lomb Optical Mil LIOHMMETERS 
Voltmeters, Millivolt 


meters) 


MILLIOVOLTMETERS 
(See Voltmeters, Millic 


voltmeters) 


MINE GAS INDICATORS 
(See Detectors, Mine 


Zeiss, Inc 
. Gases) 
3 MICROSCOP | 
Also makers of IROSCOPES. Biolonical a 
nocular) Acme Industria 


American Lens 


MICROSCOPES. Brinell to “~y 4 
— Bausch & Lomb Optical Bausch & Lomb Op 
Roeckeler Instrument soehmke Optical ¢ 


Century Geophysica 
Clark & Sons 
Dearborn Scientifi 
Dome Presicion 
Fecker, Inc 
Fish-Schurman (¢ 
Gaertner Scientif 





Hathaway Inst ( 
Henson € pa ( 


Keuffel & ‘Zesor, ( 
Kollmorgen Ont cal ¢ 





p F N N INDUSTRIAL MiGROSCOFES. "Electron Taberatrs, Sec 
‘arran Mptical : — - z 
INSTRUMENT p. ag Roo in iy 


MICROSCOPES, Finish Pioneer Instrument 
3116 NORTH 17th STREET Comparison" Prowess | & Instrum 


Robinson Optical € 
y Simpson Optical Mf 
T'nert] Optical Cx 
Tnivis Lens Co 
Warren-Knight C< 
Zenith Optical 


METERS, Water (See Industrial Instruments Photoswitch, Ine MICROMETER, Internal Teitz, Inc . ppt gd Cnn il dada 
Liquid Meters, Volume- Mico Instrument Co. Poole Instruments Brown & Sharpe — " ne ng Flectronte Div. ‘Lab 
ee Flowmeters, presses, & Sastruments Schaevitz Engg Lufkin Rule Co Seve Les s Federal Taleban 

feiss, Inc., Car Sherron Metallic Maveg Machine Sales Araresd . ; nai’ io Co 

Sevens, went, Near ee eee — —— Ine Mier ye <p toneees ae S Co 

Associated Research (See Manometers, Micro) Vilmotte, Inc. Millers Falls 1 , n F 

Duncan Electric MICR 00 : . Inspection RCA Div 

General Elec. Co Provision Teme ne? MICROMETERS, External Dros, Taetrements (See Microscopes, Finish Sylvania Elec. Prod 

Landis & Gyr, In s Brown & Sharpe Se Co Comparison) Weston Elec. Inst. Cor 

ize Control Co, ~ Scherr Co., Inc - RS (See 

Roller-Smith MICROMETERS. Dial Carson Micrometer Slocomb Co.. J. T MICROSCOPES. Measuring MOIST''RE METE (Se 

Sangamo Electric Co Ames Co.. B Elgin National Watch Starrett Co. American Ontical also Testers, Moisture 

Rticht Co Amthor Test Mach Lufkin Rule Swedish Gage Rausch & Lomb Ontical Alpha-Larx Pn 

Westinghouse Elec Cady & Co. E J Marshall Co. Zeiss, Inc. Ca Central Scientific Co Brabender Corp. 

METERS, Weir (See Flow- Exact Weight Scale Moves Machine Sales MICROMETERS. Optical Dome Precision Delmhorst, William 
meters, Weir) Federal Products Corp gy Wie American Optical teat de W. an ay Products ( 

= b s —Rause . erne : ‘ lectronic om . 

MICROAMMETERS (See Ferner Co Posle fnstrements — © sam Raertner Retentifte Corr metoang 

General Elec. Co 


ters) Glogau & Co age 
MICRODENSITOME- Marshall Co Rimat Machine Gaertner Scientific Corp Instrument Dev. Lat Hart Moisture Gare 
TERS (See Densitometers Micro Master ( Zs —-* Co., Ine. Instrument Dev. Labs. Jarrell-Ash Co 4 & hey 
MICROFARADMETERS Park Sales cise Content Diy Jarrell-Ash Co el Sceperenente CRD. 
Assembly Products Scherr Co., Inc pee p na . Keuffel_& Esser Co. aves Ma mine Sale Moisture Navatifie 
Biddle Co., Jas. G Size Control Co Starrett 20 Leitz, Inc ico Instrument Ce Precision Scienti ic 
Clipnard Inst. Lab Starrett Co Swedish Gage Mogey & Sons Palos Ontica!l Co Seedburo Equip. C« 
Clough-Brengle Co Waltham Dial Gage Co MICROMETERS. Filar Palos Optical Co. eee rn Inc Rerdex aoe. " 
Hickok Elect. Inst MICROMFTERS, Electronic Eyepiece Scherr Co., In Wilder. R&S <uceen Cue, © 
Triplett Elec. Inst Carson Micrometer American Optical Co Unertl Optical Co. lider, R. § Tagliabue Tes G AF 
Westberg Mfg. Co PoAll Co Bausch & Lomb Zeiss Inc., Carl Ze aoe, Ine Metal! MOISTURE TE TING t. 
Weston Elec. Inst Electric Eye Equip Fecker, Inc MICROMETERS, Pedestal ™! — etallo- PARATUS (See Tes 
MICRO-.MANIPU- Federal Products Corp Ferner Co Bartelt Engg ve Grapare —— ers, Meisture) 
LATORS Graham-Mintel Inst. Gaertner Scientific Corp. Swedish Gage Cc Abrams Instrument MOLECULAR STILLS 
Bausch & Lamb Hathaway Inst. Co Jarrell-Ash Co MICROMETERS. Radio post ( — Distillation Prod.. In 
Bidwell Instrument Hickok Elec. inst Hastings Inst. Co Rausch & Tom MONOCHROMATLEL LIGH 
(Continued) . MICROMETER, Flying Panoramic Radio Co Ferner Co SOURCES (See Light 
‘ontinuec (Continued) Magnetic Gauge Co Sensitive Research Inst Continued) Sources, Monochromati 


pages 117-136 












































































































































iS (See 


RS (See 
Niammeters 
ERS (See 
ilivolt- 


ETERS 
rs, Millio 


DICATORS 
Ss, Mine 


NEW 


T ooLMAKER Microscope 


$685 


owA 


CCURATE 


READS DIRECT TO .0001” 


*% PRACTICAL 


10” RANGE — HOLDS OVER 100 POUNDS 


* RUGGED 


DESIGNED FOR YEARS OF HARD USE 


asericuitost, BOECKELER INSTRUMENT 00. tucson, arizona 























RECORDERS 


CONTROLLERS 


INDICATORS 
s 


ELECTROLYTIC 


CONDUCTIVITY 


MEASURING 


INSTRUMENTS 


@ Specialists in electrolytic conductivity 
measurements for both production and lab- 
oratory. Wide selection of portable and 
non-portable Solu-Bridges. Conductivity cells 


for every purpose. 


@ let us help you with your electrolytic 
conductivity measuring problems, or write 
for our general catalog. Information gladly 
sent. 






Industrial Instruments: 


17 POLLOCK AVENUE © JERSEY CITY S,N.J 


















EDERSCOPE - 25 Power 
POCKET MICROSCOPE 


A Precision Made Optical In- 
strument Magnifying 25 times 
...« Small Enough to Fit the 
Pocket Like a Pencil. 
MADE FROM THE FINEST MATERIALS 
The lenses are highest quality pitch polished 
which permits easy and rapid focussing to give 
clear, sharp definition over the entire field 


MONOCHROMATORS ¢t 





Ederscope Pocket Microscope is sturdily built 
of stainless steel, polished to a beautiful satin : 
finish. It is enclosed in a fine, genuine leather 


case. 


A HANDY INSTRUMENT WITH A 


It is an ideal microscope for inspecting very 
small objects such as pivots in delicate electri- 
cal instruments, contact points in relays, ther- 
mostatic controls and any other place where 
extra magnification is desirable. 


A SCIENTIFIC INSTRUMENT—NOT A TOY 


| 
MULTITUDE OF USES ) 


Ederscope is small enough to be used in con- : 
fined places where the usual eye loupe or or- 
dinary magnifyer or conventional microscope 


would be useless. 


It is a popular instrument 


and is being used in Geology, Chemistry, 
Crystallology, Entomology, Metallurgy, inspect- 
ing Stamps and Coins, Textiles, 
Tools and .Dies, Paints and Pig- 
ments and many other fields. 5 p20 
Fits The Pocket Like A Pencil aie 


Eder Instrument Co. 
1849 N. Halsted St. Chicago, 14, Ill. 


MONOCHROMATORS 
Baird Associates 


isch & Lomb Optical 


Ba 

Riddle ¢ 
Farrand Opt 
} r ¢ 

( 

( 

1 

T 


senera 
trument D Lal 
leit 
National Tech. Lal 
Rudolph & Sons 


Zeiss, Tr Car 


MOTION INDICATORS 


Cor 


MOTION RECORDERS 
Ant ( 


Republi Flow Meters 


MOTOR STARTERS (See 


Starters, Motor) 


MOTORS, Fractional H. P 
Amglo Cort 
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MOISTURE 
CONTENT 


of 
WOOD CELLOPHANE 
VENEERS GLASSINE 
PLYWOOD PLASTER 
EXCELSIOR LEATHER 
STRAW FABRICS 
PULP WOOL TOPS 
PAPER NUTS 


BUILDING AND ELECTRICAL 
INSULATING MATERIALS 


and many other materials can 
be determined instantly and ac- 
curately with one of our small, 
light, portable, battery-operated 
gauges. 


Look for this symbol of reliability 


on the meter dia 


& 


KAYDEL 
MOISTURE GAUGES 


126 Liberty Street, New York 6, N. Y 












MOTORS 











MOTORS to OPERATION RECORDERS 








For CONTROL and ELIMINATION of 


SHOCK wo 
VIBRATION 










































































































AIRCRAFT 
MOUNTING BASES 





Standard bases with dimensions to 


government 
bases 
ments. 


Special 
exact require- 


specifications. 
to customers’ 





Unit isolators designed to meet 
Army, Navy, and CAA requirements. 
Stock mountings — '/4 pound to 45 
pound load range. Others on order. 





Re ex 
VO 
railroad, and shipboard 
electronic and electrical equipment. 


Also for isolation above 2000 c.p.m., 
and for general sound isolation. 


For mobile, 





oe ~" 


ve age iusrasuenr ‘eNT 
— 


For electronic components, tiny frac- 
tional H.P. motors, record changers, 
dictating machines, and other light- 
weight apparatus. 





For fans, motor generator sets, trans- 
formers, punch presses, and other 
heavy industrial equipment. 





Mountings designed and built for 
special applications. Consulting En- 
gineering Service for research, prod- * 
uct design, and laboratory testing. i 










Main Office 
173 Sidney St. 


Cambridge 39 
Massochusetts 
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Haydon (« A. W 
Holtzer-Cabot Elec 
Kolisman Inst. Div 
Lear 


Marble-Card 
Merkle-Korff 
Noreross Corp 

Oster Mfg. Co 
Raytheon Mfg. Co 
Redmond Co 

Reeves Instrument 
Robinette Co 7. €¢ 
Robbins & Meyers 
Schwien Eng 
Signal Electric 
Small Motors 
Sperry Gyroscope Cx 
Summers Gyroscope 
Telechron, Inc 
Transicoil Corp 


MOTORS. Geared 


Elec 
Gear Cx 


Ace Instrument 
Amglo Corp 
Barber-Colman 
Bodine Electric 
Brown Inst. Dis 
Cramer (C« Inc 
Cyclohm Motor 
Eclipse-Pioneer Div 
Eicor Ine 
General Elec. Ce 
Gleason- Avery 


Haydon Co A. W 
Heller Co 


Holtzer-Cabot Elec 
Lear, Ine 
Merkle-Korff Gear Co 
Oster Mfg. Co 
Robbins & Myers 
Schwien Eng. Co 
Small Motors, Inc 
Summers Gyroscope 
Transiciol Corp. 


MOTORS, Laboratory 
Amglo Corp 

Arma Corp 
tarber-Coiman 

Bodine Elec. Co 
Brown Inst. Div 
Central Scientific Co 
Cramer Co Inc 
(yelohm Motor 

Eicor Inc 
Electric 
General 
Gleason- Avery 
Heller Co 
Holtzer-Cabot 
Kollsman ‘Inst 
I 


Warren 


Indicator 
Elec. Cx 


Elec 
Div 


LL&L } 
Machlett 
Merkle-Korff 
Oster Mfg. Co 
Palo-Myers, Inc 
Perr Instrument 
Robhins & Myers 
Small Motors, In 
Summers Gyroscope 
Telechron, Inc 
Times Facsimile 
Welch Mfa. Co 
Westinghouse Elec 
MOTORS. Synchronous 
Rarber-Colman 

Neck Co 
Bendix 
Marine 


Corp 


Marine Products 
Products 
Bodine Elec Co 
Rurke Electric Co 
Coleman Instruments 
Columbia Elec. Mfg 
Cramer (Cc Inc 
(velohm Motor 
Eclipse- Pioneer 
Fieor Motor 
Flee Indicator C 
Flectyme Motor 
Fairchild Camera 
General Elec. Co. 
Cleason-Avery 
Haydon Mfg. Co 
Holtzer-Cabot Elec 
Kolisman Inst. Div 
Merkle-Korff Gear Co 
Oster Mfg. Co 
Robbins & Myers 
Saneamo Electric Co 
Schwien Eng. 
Small Motors, Inc 
Summers (Gyroscope 
Telechren Ine 
Times Facsimile C« 
Transicoil Corp 
MOUNTINGS. Sheek & 
Vibretion Asorbing 
Rarry Corp 
Geotrich Co 
Tord Manufacturing Co 
M''D SCALES (See Scales, 
Mud) 


M''' T'PLE SCALE ME- 
TERS 


Div 


orp 
Prods 


rp 


Co 


Elec. Sales 
Products 


American 
Assembly 


Clough-RBrengle Co 
Cole Instrument 
Electric Des. & Mfg 
Flectronie Dev. Lab 
General Elec. Co 
Marion Flec Instrument 
M. B. Mfg. Co 
Meters, Ine 

Precision Aparatus Corp 
Rawson Elec. Inst. Co 
Sensitive Research Inst 


Shallcross Mfg 


Simpson Electric Co 
Supreme Inst. Corp 
Triumph Mfg. Co 
Westinghouse Elec 


Wegtern Electro-Mech 


MULTIPLIERS 


Assembly Products 


Cole Instrument 
Daven Co 
Electronic Dev : at 


General 
Instrument Resistors ¢ 
International Resistance 
Precision Resistor (Cx 
Sensitive Research Inst 
Shalicross Mfg 
Simpson Elec, ¢ 
Westinghouse E 
Weston Elec. Inst. Corp 
NAUTICAL INSTRU- 
ME 
American Paulin 
taker Compass Co 
Rausch & Lomb Optical 
Bendix Marine Products 
Betts & Betts 
Bliss & C« 
Cook Electric 
Doelcam Corn 
Dusenbery Co 
Eastern Specialty Co 
*-Pioneer Div 
Tachometer Corp 
Federal Telephone 
Geophysical Inst. Co 
Hand & Sons 
Hastings Inst. Cx 
Heiland Research 
Jacobs Instruments 
Kenyon Instrument Cc 
Leupold & Stevens 
Marine Compass Co 
Maxson Corp 
Moeller Instrument (« 
foisture Register Cc 
National Co 
Negus T. 8. & J. D 
RCA Manufacturing 
Rieker Instrument 
Ritche & Son 
Serdex, Inc 
Sperry Gyroscope 
Stafford Co 
Thompson Clock 
White Co.. David 
NAVIGATIONAL INSTRU- 
MENTS 





System 


Co 


Co 


Abrams Instrument 
Arma Corporation 
Raker Compass Co 
Bausch & Lomb Optical 
Bliss & Co 


Roes Co... W. W 
Collins Radio Co 
Doelcam Corn 
Dusenberg Co. 


Fastern Science Co 
Fastern Specialty Co 
Felipse-Pioneer Div 
Figin National Watch 
Federal Telephone 
Flader, In Frederic 
Flight Research 
General Elec. Co, 
Hand & Sons 
Hastines Inst. C¢ 
Heilend Research 
Keuffel & Esser Co 
Lear, Inc 

Teupold & Stevens 
Marine Compass Co 
Martin-FMubhard Corp 


Necus, T. S. & J. D 


RCA Manufacturing 
Ritchie & Son 
Snerry Gvroscope 


Stafford Ca 
Summers Gyrescope 


Trinlett Flec. Inst 
Weston Electrical Inst 
White Co 


NFEMLES, Asphalt Pene- 
tration 

Alpha Instrument Co 
Central Scientific Co 
Fisher Scientific Co 
Humboldt Mfe. Coa 
Koehler Instrument 

Olsen Testing Mach 
Precision Scientific 
favliabue Corn., C. J 


Van Keuren Co 
“EEFPLES, Dip 
Dusenbery Co 
Gurley. W. & L. E 
Marine Compass Co 
NEEDLES. Gilimore 
American Inst. Co 
Central Scientific Co 
Fisher Scientific Co 
Humboldt Mfg Ca 
Misen Testing Mach 
Precision Scientific 
Riehle Div 


NFEDLFS, Penetration 
(See Needles, Asphalt 
Penetration) 

MEEDLES. Vicat- 
American Inst. Co 

Central Scientific Co 

Olsen Testing Machine 

Fisher Scientifie Co 

Humboldt Mfg. Co 

Riehle Div 

NEPHELOMETERS 

Raird Associates 

Central Scientific Co 

Coleman Instrument 

Fisher Scientific 

Hellige, Inc 

Klett Mfg. 

Leitz, Inc 

Photovolt 

Rubicon Co. 

Zeiss, Inc Carl 

NESSLER TUBES 

Ace Glass Ine 

Central Scientific Co 

Fischer & Porter 

Fish-Schurman Co 

Fisher Scientific Co 

Hellige, Inc 

Kimble Glass Co 

(Continued) 


Co, 


Corp 


+ 
Glass Co 
Chemical! 
Glass 
Glass ( 


Kontes 
LaMotte 
Scientific 
Specialty 
NITROGEN DET 
TION APPAR 
Ace Glass Inc 
Aloe Co., A. 8. 
Boekel & ¢ 
Central Scient 
Chicago 


>m 


ifie ¢ 
Apparatus ( 
Fisher Scientific ¢ 
Laboratory Constructior 
Laboratory E 
Microchemical 
Precision Scier 
Rubicon Ce 
Sargent & Co. 
Seientific Glass 
Tagliabue Corp., C. J 
Taylor & Cc W \ 
NOISE ANALYZING 
PARATUS 


Aerovox Corp 

trush Development Cc 
Electronic Associate 
Electronic Design Corp 
Generai Elect. Cc 
General Radio C« 


‘A Manufacturing 
Scott Inc Hermon 
Televiso Ce 
NOISE FILTERS 
Aerovox Corp 

Amer Communica 


Re 


tions 


Electro Products Labs 
Kelloge Switchboard 
Rowe Engineering 


Scott. Inc Hermon 
Technology Instrument 
Tobe Deutschman (C« 
Thordarson Electric 
United Transformer 


NOISE MEASURING 
SETS 


Amperite Co 

Ballantine Labs 
Daven Co 
Electronic 
Eltron Inc 
Ferris Inst 
General 
General Radio 
Measurements 
Scott, Inc 

Sound Apparatus C¢ 
Tobe Deutschman Ci 
Western Electric 


NOISE RECORDING 
PARATUS 

Alden 
Audio 
Brush 
Eltron 
Esterline-Angus Co 
General Radio Ce 

RCA Manufacturin 
Sound Apparatus (Cr 


NOZZLES, Flow 
Airflo Instrument 
Askania Regulator 
Bacharach Indust 
Bailey Meter Co 
Bristol Co 

Brown Inst. Div 
Builders-Provik 
Foxboro Co 
gan Corp, 
Corp 
Ind. Inst. Corp 
Phoenix Prec Inst 
Republic Flow Me 
Simplex Valve & 
Taylor Inst. Cos 


NUCLEAR MEASURING 
DEVICES 


Dev. Lab 


rp 


Products 
Instrument 
Development Co 


Inc 


Inst 


ters 
Meter 


Ballantine Labs 

Bay Insts. & Dev 
Berkeley Scientifi: 
Canadian Radium 
Cyclotron Specialties 
Distillation Products 
El-Tronics, Inc 


Co 

Electric (C 
Geophysical Instrument 
Herbach & Rademan 
High Voltage 
Instrument Dev 
Martin-Hubbard C 


Ferner 
General 


Nuclear Instrument 
Potter Instrument 
Precision Radiation Insts 
Radiation Counter Labs 


Standard Scientific Supply 


Sylvania Electric 

Technical Associates 
Tracerlab, Inc 

Victoreen Inst. Cc 
OCTANTS, NAVIGATING 
Bausch & Lamb Optical 
Eclipse-Pioneer Div 


Fairchild Camera 
Link Aviation Devices 
ADOMETERS 

Elec. Tachometer Corp 
Jones Motrola 
Matthews Instrument 


OHMMETERS 
Assembly Products 
Associated Research 


Burlington Inst. Cc 
Chicago Indust. Inst 
Clippard Inst. Lab 


Clough-Brengle Co 
Cole Instrument 
Dale Instruments 
DeJur-Amsco Corp 
Electronic Dev. & Mfg. 
Electronic Dev. Lab 
Electro-Tech Equip. 
Esterline- Angus 
General Elec. Co. 
Gray Instrument 
Hickok Elec. Inst 
Industrial Inst. Co. 
Kellogg Switchboard 
Continued 





AP.- 


Sens 


Sim pson Elec 


Sticht C 
Triplet 
Welch 
Westir 


mows 





etre 
Electro 


Simpson 
Sticht Co 
Triumph 
Weston 
oll 
TUBES 


Corning 


Freas Glass 


‘Ele 
Scient 
ghouse 


Elec 
CENTRIFUGE 


Glass W 
Work 





strument 
Instruments 
Tect 


Equ 
t 


rk 


H-B Instrument ¢ 
Kimble Glass ¢ 
Kontes Glass © 
Moeller Inst. ¢ 
Precision Scientif 
OIL, Lubricating for 


struments & Watches 


see 


OIL TESTING 
MENTS 


American 
Brabender 
Central 


Cook 
Dillon & 


Research 
Co 


sastrument Oils 


INSTR 


Inst. Cc 
toekel & Ce 

Corp 
traun Corp 
Scientific ¢ 


Lab 


Fish-Schurman ( 


Fisher 
Gardner 


General Elec 





Scientific ¢ 
Labor ali ry 


ce 


IN 


H-B Instrument ¢ 
Hellige, Inc 
Humboldt Inst Ir 
Industrial Inst In 
Klett Mfg. Co 
Koehler Instrument 
Mico Instrument ( 
Moeller Instrument ¢ 
Moisture Register ¢ 
Parr Instrument ( 
Photovolt Corp 
Precision Scientific ¢ 

Supply 

t Cort 

t Glass Ap! 

Scientific Inst. ¢ 
Tag liabue Corn ( J 
Taylor Inst. 
Thomas Arthur H 
rrimount Ins cr 
Witra-Violet Produ 
Visco-meter ort 
Weksler Thermometer 
OIL WELL TESTING 


STRUMENTS 


Coleman 
Geophysical 
Geotechnical 


Instrument 
Inst 


Corp 


Heiland Research 
Johnson-Williams, Ltd 
Ruska Inst. Corp 
Sperry-Sun Well Surve 
OPACIMETERS 
American Inst. C¢ 
tausch & Lomb Optica 
Electronic Prod ) 


Gaertner 
Gardner 
Photovolt 


Automé atic 
Bristol 
Brown 


Co 


OPERATION, 

Inst 
Instrument 
Testing 


Alfax Ind 
Abrams 

Amthor 

Autocall 
Automatic 
tacharach 
Bristol Co 
Brown Insti 
Cincinnati 


Co 


Elec 
Ind. Inst 


Time 


Scientific 
Laboratory 

Corp. 
OPERATION, 
Elec 


Indicators 
Sales 


Recorders 


Inst. ¢ 


Chicag 


Div 


Rec 


Cole Instrument 


Cramer « 


Esterline 
Foxbore Co 
Friez 
Gaertner 
Instrument 

Marsh Corp 
MeDonnell 

Paragon 
Tagliabue 
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Tachometer Cc 
Angus (Ct 


—— 


Im 


rp 


Instrument 
Scientifie C 
Lab 


rp 
Inc 


Od meter 


orp eS. 2 




















A Statement of Policy 


THEN ..... 


SOMCO's steady progress through the 
years has been the inevitable result of 
the SOMCO policy of sound engineer- 
ing, skilled workmanship and uncom- 
promising adherence to the most rigid 
standards. 


NOW.... 


SOMCO engineers are constantly de- 
veloping new ideas for the application 
and economical production of lenses — 
prisms — complex optical systems em- 
bodying the latest designs and methods 
in the ever broadening field of precision 
optics. 


FUTURE .... 


The optical problems of tomorrow are 
SOMCO's concern today. To seek out 
these problems in advance and to effect 
their economical solution will, in short, 
constitute the SOMCO program in the 
future as it so clearly has in the past. 
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Bring your problems 
of optical design 
or production to 
SOMCO. Write to- 
day. You'll be glad 
you did. 





SIMPSON OPTICAL MANUFACTURING CO. 
3200 WEST CARROLL AVENUE @ CHICAGO 24, ILLINOIS 


PROJECTION LENSES *« CAMERA LENSES + PRISMS «+ OPTICAL FLATS 
SOUND OPTICAL SYSTEMS e LENS COATING FOR MAXIMUM LIGHT TRANSMISSION e SILVERING AND ALUMINIZING 
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OPTICAL BENCHES 


SZandards 





OPTICAL BENCHES (See 
Benches, Optical) 

OPTICAL FILTERS (See 
Filters, Optical) 

OPTICAL FLATS (See 
Fiats, Optical) 

OPTICAL MICROMETERS 


(See Micrometers, Optics) 
OPTICAL PARTS 

Alpha Instrument Co 
American Optical 

Raird Associates 

Bayside Watch Tool 
Bausch & Lomb Optical 
Binswagner & Co. 
Bolsey Corp 

Bray Optical Co 
Buchele Optical Co 
Clark & Sons 
Dearborn Scientific 
Dome Precision 

E & 8 Optical 
Fecker, Inc 
Fish-Schurman Co 
Gaertner Scientific 
General Scientific 
Geophysical Inst. Co 
Goerz Amer. Optical Co 
Hayward Optical Glass 
Henson Co., Fred C 
Industro-Scientifie Co. 
Jones Optical Works 
Kolimorgan Optical Co 
Leitz, Inc 
Machilett 
Optron Laboratory 
Palos Optical Co 
Penn Optical & Inst 
Perkin-Elmer Corp 
Plummer & Kershaw 
Simpson Optical 
Stafford Optical 
Tinsley Laboratories 
Unert! Optical Co 
Univis Lens Co 


Corp 


& Son 





to OSCILLO GRAPHS 


MEGACYCLE METER — MODEL 
THE MULTI-PURPOSE GRID-DIP METER 


FREQUENCY: 2.2 
MODULATION: 
POWER SUPPLY: 
DIMENSIONS: 

















OPTICAL PARTS, Fused ORIFICE PLATES (See 
Quartz Flowmeters, Orifice) 
Acme Scientific ORIFICES, ADJUSTABLE 

American Lens American Meter Co 
Bausch & Lomb Bailey Meter Co 

Crystal Research Labs Scientific Inst. Co 
Dearborn Scientific ORSAT GAS APPARATUS 
Farrand Optical (See Gas Analyzers, Or- 
Fecker, Inc, sat) 

Ferner Co 

Fish-Schurman Corp ORTH-TOLIDIN TEST- 


Gaertner Scientific ING 


74%”. Oscillator Unit, diameter 354”, depth 2 


Wee at ae oe) ite) 7 Wale), | 


Me. to 400 Me. Seven plug-in coils. 
CW or 120 cycles or external. 
117 volts, 50-60 cycles. 


Power Unit, width 51%”, height 644”, depth 


” 










Dele}, Bae), | 


NEW JERSEY 

















OUTFIT 


Geophysical Inst. Co Hellige, Inc. 

Henson Co., Fred C LaMotte Chem. Prods 
Howland Optical Co. Permutit Co : 

Jones Optical Works Taylor & Co., W. A. 
Optron Laboratory Wallace & Tiernan 

Palos Optical Co OSCILLATORS, Audio-fre- 


Perkin-Elmer Corp 
Plummer & Kershaw 
Thermal Syndicate Ltd. 
Tinsley Laboratories 
Unertl Optical Co. 
Zenith Optical Co. 


Amer 


Audio 


American 
Amplifier Co 


quency 


Communications 
Time Prods 


Development 


Boonton Radio Corp. 


OPTICAL TESTING IN- Cambridge Inst. Co. 
STRUMENTS (See Test- Central Scientific 
ing Instruments, Optical) Clippard Inst. Lab 

OPTIMETERS Clough-Brengle Co 

Amer. Measuring Insts Commun. Meas, Lab 

Scherr Co., Inc Control Corp 

Zeiss, Ine., Carl Electro-Medical Lab 

ORIFICE METERS, (See Electro Products Labs 
Flow Meters, Orifice) Electro-Tech. Equip. 

ORIFICE FITTINGS Electronic Dev. Lab 

Builders- Providence Electronic Mfg. Co 

Daniel Orifice Fitting Electronic Prod. Co 

Foxboro Co Feiler Engineering 

Hagan Corp Ferris Inst. Cory 

Penn Ind. Instrument Freed Tr t 

Robinson Orifice Fitting date BRstyemer 

Simplex Valve & Meter General Elec. Co 

ORIFICES, CALIBRATED “eneral Radio Co. 

jeophysical Inst. Ce 


(See Flow Meters, 
fice) 


Ori- 


(Continued) 





Hathaway Inst. Ce 
Hewlett-Packard 


Hickok Elec. Inst. Co 
Islep Radio Mfg 
Jackson Elec, Inst 
Leeds & Northrup Co 
Lewyt Metal Prod 
Madison Elec Prod 
Measurements, Inc 
Millen Mfg. Co 
Polarad Electronics 
Radio City Products 
RCA Div. 

Reiner Electronics 
Rowe Engineering 


Sherron Metallic 


Southwestern Ind Elec. 
Sylvania Elec. Prod 
Televiso Co, 
Thordarson Elec Mfg 
Trimount Inst, Co 
Triplett Electrical Inst. 
Triumph Mfg. Co 
Waterman Products 
Western Electric 


OSCILLATORS, Microwave 
General Electric Co, 
Hewlett-Packard 
Raytheon Mfg. 
RCA Div 
Sperry Gyroscope Co 
Sylvania Elec. Prod. 
OSCILLATORS, Radio-fre- 
quency 

Aerovox Corp 
Audio-Tone Oscillator 
Bliley Electric Co 
Boonton Radio Corp 
Bradshaw Instruments 
Clarke Inst. Corp. 
Clippaid Corp 

(Continued) 


Co 





Clough-Brengle Co, 
Collins Radio Co 
Crystal Research 


Electro-Medical Lab 
Electronic Development 
Electronic Dev sab. 
Electronic Mfg. Co 
El-Tronics, Inc 


Feiler Engineering 
Ferris Inst. Corp 
Freed Transformer 
General Electric Co. 
General Radio Co 
Geophysical Inst. Co 
Harvey Radio Labs 
Hewlett-Packard 
Hickok Elec Inst 
Islip Radio Mfg. 
Jackson Electrical 
Lavoie Laboratories 
Lewyt Metal Prod 
Lyman Electronic 
McFarlin Co 
Measurements Corp 
Millen Mfg. Co 
Polarad Electronics 
Precision Apparatus 
Premier Crystal Labs 
Rahm Instruments 
RCA Div. 
Rice's Sons, 
Rollin Co. 
Sherron Metallic 
Simpson Elec. Co. 
Sperry Gyroscope 
Standard Piezo Co 
Sylvania Elec. Prod 
Technology Instrument 
Televiso Co 
Triplett Electrical 
Triumph Mfg. Co, 
Waterman Products Co 
Western Electric 


Co. 


Inst. 


Inc. 


Inst 


Weston Elec. Inst 
OSCILLOGRAPHS 
matie 
Brush Development 
Century Geophysica 
Consolidated Engg 
Electro-Tech Equip 
General Elec. Co 
Geotechnical Corp 
Hathaway Instrumen 
Heiland Research 
Sherron Metallic 
United Cinephone ( 
Waterman Products ( 
Westinghouse Elec 
OSCILLOGRAPHS, | 
ode ray 
American 
Bradshaw Instrumer 
Browning Labs 
Central Scientific 
Clippard Inst Lat 
Clough-Brengle C<« 
Cole Instrument 
Commercial Researct 
Dayton Acme Co 
DuMont Labs., Inc \ 
Electro-Medical Lab 
Electro Products Lab 
Electronic Dev. Lab 
Electronic Tube 
Engineering Res. & D 
Feiler Engineering 
Fredericks, George 
Furst Electronics 
General Elec. Co 
General Radio Co 
Hathaway Inst. Co 
Heiland Research 
Hickok Elec Inst ( 
Hytron Radio & Ele« 
Industrial Electronics 


(Continued) 


Lens Co 















meters 


Spectrographic Suppl 








Spectrographs and Accessories. 


U.V. and LR, Spectrophoto- 
meters. 
Monochromators and Illumin- 
ators. 


Spectrometers and Gonio- 


OPTICAL INSTRUMENTS FOR RESEARCH OR 


By concentrating on manufacture, importation and sale of scientific optical instruments only, 
Jarrell-Ash Company is able to offer: 


ROUTINE CONTROL 


1. Delivery of many specialized and standard instruments immediately, or after a relatively 


short period. 


anywhere in 


ies-Plates, 


the world. 


2. A choice of the highest quality equipment. 
3. Technical information on specialized apparatus. 
4. The widest assortment of scientific optical equipment available from a single source of supply 


Jarrell-Ash Company manufactures spectrographic 
equipment, exemplified by the grating spectrograph 
below. Jarrell-Ash Company also supplies microscopes 
and projection equipment of American Optical Com- 
pany and other U. S. manufacturers, and imports from 
Europe specialized optical instruments such as the 
Hilger Infra-Red Spectrometer on the right and the 
Baker Research Microscope on the left. , 


“Try Jarrell-Ash first for Optical Instruments” 





Films, Electrodes. 
Polarimeters and Sacchari- 
meters. 
Refractometers, all types. 
Interferometers, all types. 


Measuring Microscopes. 








JARRELL-ASH COMPANY 


165 Newbury Street 


BOSTON 16, MASSACHUSETTS 








Microscopes, 
cluding U.V. and phase Con- 
trast. 


Cameras, 
Balances, 
Projectors, 
Projection 


Lamps 


every 


Microtomes, 


type, in- 


Microscope Accessories. 


Metallographic Polishers. 


projected scales. 


types. 


Screens. 


X-Ray Diffraction Apparatus 
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' PRECISION OPTICAL ELEMENTS 
FOR RESEARCH, 
PRODUCTION OR DEVELOPMENT. 


* Corning filter glass our 
specialty. All colors car- 
ried in stock. Also — 
Vycor, Corax. Heat ab- 
sorbing glass, etc. 


* We specialize in glass color 
standards, color matching. 


* Selected Fused quartz 
windows, quartz lenses & 
prisms. 


* Pyrex windows and slides. 
* Optical flats. 


* Any type lenses, prisms or 
mirrors made to your 
specifications. 


* Glass cells ground and pol- 
ished. 


We Invite Your Inquiries — 
Bulletins Available. 


E & S$ Optical Company 
911 WILLOW AVE. 
HOBOKEN, NEW JERSEY 























High precision OPTICAL PARTS 
for Research, Development 
or Production. 


a 
PARABOLIC or SPHERICAL 
Mirrors 
<2 


LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 

e 
Natural or Synthetic 
CRYSTAL OPTICS 
Lithium fluoride, sodium 
chloride, potassium bromide. 
Fused or natural quartz 
elements. 

e 
Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


3551-3555 East Street 


Pittsburgh 14, Penna. 











Jackson Electrical Inst 
Millen Mfg. Co 
North Amer, Philips 
Precision Apparatus 
Process & Instruments 
Rauland Corp Tube 
Raytheon ( 


Mtg 

RCA Di 

we ineerir 
Supren Instrumer 
Standard Arcturus 
Sylvania a Prod 
Tektronix Ir 
rhordarsor i Mf 
rriplett Ele al Ir 
Triumph Mf ( 
United Transfer ¢ 
Walker-Jimieson, Corp 


Waterman Prod. Co 

Wvland (Tubes) 

OSCILLOGRAPHS, Mov- 
ing-conductor 

Baldwin Locomotive 





Westinghouse Elec 
OSCILLOGRAPHS, Multi- 
element 
Alden Produ 
Alfax Par & Er 
Baldwin Locomotive 
Brush Development 
ambrid C 
entury Geophysical 
oleman Instrument 
nsolidated Er 
ti etroni 


| 
Electro-Teeh Equip 
t ¢ 


( 
( 

( 

( 

I 
Elec 
I 

} 

G 
G 


igin 
neral Elec. Ce 
ophysical Inst ( 
Geotechnical Cory 
Hathaway Instrument 


é 
r 


Heiland Research 

Sanborn Co 

Southwestern Ind. } 

Waterman Produ ( 

Westinghouse Ele 

OSCILLOGRAPHS, Plezo 
elvciric 

Baidwin Locomotive 


brush Development ¢ 
Cambridge Inst. Cc 
t 


a nh ) 
Waterma Products Co, 


ing 


Heiland Research 
Martin-Hubbard Cory, 
Oftner Electronics 
Photron Instrument 
Sanborn Co 
Southwestern Ind, Ele 
Sound Apparatus ( 
Triumph Mfg. C¢ 


aterman Products Co 
Westinghouse Elec 
OSCILLOSCOPES 
Aeroyguip Corp 
Browning Lal 
Brush Developn ‘ 
Central Scienti ( 


Clippard Inst Lab 
Clough-Brengle Ce 
Cole Instrument 


Commercial Research 
DuMont Labs Ine A. B 
t ey 


El-Tronics, In 


Feiler Engineeri 
Furst Electronics 
General Elec, Co 
General Radio Co 
Harvey Radio Labs 


Hickok Elect. Inst 
Jackson Electrical Inst 
Millen Mfg. Co 
National Co 

Polarad Electronics 
Precision Apparatus 
Radio City Products 
RCA Div 

Reiner Electronics 
Sherron Metalli 
Supreme Instruments 
Sylvania Elec. Prod 
Thordarson Elec, ¢ 
Triumph Mfg. Co 
Waterman Prod. ¢ 
OUTPUT METERS 
Assembly Products 
Ballantine Labs 
Brush Development 
Chieago Indust. Inst 
Clippard Inst. Lab 
Clough-Brengie C 
Cole Instrument 


Electronic Development 
Electro Products Lab 
Electro-Tech Equip 


(Continued) 
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OSCILLOGRAPHS to OUTPUT METERS 












































Who likes to keep a customer wait- 
ing? Not the men of Plummer and Kershaw at 
any rate. Unfortunately scheduling is easy but 
producing to the high quality standards that 
have made P. & K. respected, is another thing. 
Work done with skill and care is not work that 
can be produced quickly. As inevitable then as 
night follows day it is necessary to specify longer 
delivery dates—we feel sure you wouldn't want 
it otherwise. 


TURN TO PLUMMER AND KERSHAW FOR— 


* Complete Optical Instruments made to 
Specifications. 


* Design and Manufacture of Optical 
Systems using Glass, Crystal or other 
Transmission Media. 


% Lenses and Prisms of Many Types. 


* Test Glasses. 





PRECISION OPTICS 
2759 Frankford Ave., Phila. 34, Pa. 











Model OL-15B 


standard oscilloscope functions. 


OSCILLOSYNCHROSCOPE 


Designed for maximum usefulness in labora- 
tories doing a variety of research work, this 
instrument is suited to radar, television, com- 
munication, facsimile, and applications involv- 
ing extremely shortly pulses or transients. 
provides a variety of time bases, triggers, 
phasing and delay circuits, and extended- 
range amplifiers in combination with all 


@ Extended range amplifiers: vertical, 
flat within 3 db 5 cycles to 6 mega- 
cycles, full tube deflection; horizontal, 
flat within 1 db 5 cycles to 1 mega- 
cycle. 

e High sensitivity: vertical, 0.05 RMS 
volts per inch; horizontal 0.1 RMS 








volts per inch. 


SWEEP CALIBRATOR 





Model GL-22A 


an oscilloscope: 

®@ Positive and negative markers at 
0.1, 1.0, 10, and 100 = micro- 
seconds. 

@ Marker amplitude variable to 50 
volts. 

@ Gate having variable width and 
amplitude for blanking or timing. 

@ Trigger generator with positive 
and negative outputs. 
Further details are given in 
Bulletin [C.50. 


Model TAA-16 





Ask for your FREE copy of 
sur brochure illustrating and 
describing all Browning pro- 


ducts. 


In Canada, address Meas- 
urement Engineering Ltd., 
Arnprior, Ontario. 
Export Soles 
9 Rockefeller Plaza 
Room 1422, New York 20 





@ Single-sweep triggered time base per- 


This versatile source of timing markers 
provides these requisites for accurate 
time and frequency measurements with 


It 





THESE FEATURES ARE IMPORTANT TO YOU 


mits observation of transients or ir- 
regularly recurring phenomena. 

® Variable delay circuit usable with 
external or internal trigger or sepa- 
rate from scope. 

@ Sawtooth sweep range covers 5 
cycles to 500 kilocycles per second, 

® 4,000-volt acceleration gives superior 
intensity and definition. 


For complete data, request Bulletin 10-50 


SQUARE-WAVE MODULATOR 
AND POWER SUPPLY 





Model TVN-7 


Here is the heart of a super high fre- 
quency signal generator with square- 
wave, FM, or pulse modulation. Pro- 
vides for grid pulse modulation to 60 
volts, reflector pulse modulation to 100 
volts, square-wave modulation from 
600 to 2,500 cycles. Voltage-regulated 
power supply continuously variable 
280-480 or 180-—300 volts dc. For addi- 
tional data and application notes, see 
Bulletin IM-50. 


STANDING WAVE RATIO METER AND HIGH GAIN AUDIO AMPLIFIER 


® Standing wave voltage ratios are read directly 
on the panel meter of this sensitive, accurate 
measuring instrument. 

Frequency range 500 to 5,000 cycles per 
second. 

Two input channels with separate gain con- 
trol for each, 

“Wide-band” sensitivity 15 microvolts full scale. 
“Selective” sensitivity 10 microvolts full scale. 
Bolometer/crystal switch adjusts input circuit 
to signal source, 


Write for Bulletin IA-50 containing 
full details of this useful instrument. 


(B 
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PHASE 4 
ROTATION INDICATDOR 





















@ Indicates immediately phase sequency 


@ Compact and lightweight. Only 5 


@ Ideal for utilities, contractors, indus 


MODEL 32 B 
@ 50 to 600 volt, 25 to 400 cycles, 2, 3 or 





QUICK POSITIVE READING: 
WITH THE NEW SELCO 


@ The SELCO Indicator gives you quick 
positive readings. Avoids costly mi: 
takes. 


by numerical alphabetical, color cod 
ing, and CW-CCW methods. 


x 6" x 3”. Weight 31% lbs. 
trial plants, electrical manufacture: 


and others. 


6 phase. 


Send for FREE Bulletin No. 728 


H. H. SELL ELECTRIC CO. 
3240 DAKOTA AVE. 
MINNEAPOLIS 16, MINN. 

















945 George Street Chicago (4, Illinois 


FEILER f Precision 


5” OSCILLOSCOPE 


Industrial and 
television oscil- 
loscope for ra- 
dio and indus- 
trial electronic 
applications. 





ideal for edu- 
cational use. 


Model TS-7 sup- 
plied complete 
ready for use 
from 105-125 v., 
50-60 cycles A.C 
power supply. 
Fuse protected 
Unit uses 68/7 
tube for vert. 





5Y3G __ireetifiers, 
5” cathode-ray tube, and 6C4 tube in Stethoscope 
Probe which is optional. Has separate vert. 
(Y-axis) and hor. (X-axis) high gain ampli- 
fiers. Direct vert. and hor. deflection at 18 


to 350 KC., uniform within 20% to 100 KC. 
input imp. to amp. (Y) 
mmfd.; direct (Y) 5 meg. at 50 mmfd., (X) 5 
meg. at 60 mmfd. Sweep 10 to 32,000 eps. linear 
saw-tooth. Intensity (Z) mod. cireuit input 
imp. 470 000 ohms at_ 50 mmfd., requires 10 
r.m.s. volts to blank. Test signal provided. In- 
put for Stethoscope Probe. Headphone connec- 
tion. Green crackle-finished steel case with 
carrying handle. ‘‘4-color’’ easy-to-use control 
panel. Size 17/2” x 15 x 92”. Shpg. wt., 38 Ibs. 


Only + 89°95 


Detector Probe for above $8.25 
Other instruments available. 


Write for Literature. 


FEILER ENGINEERING co. 


Dept. 81 
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| RECORDING GALVANOMETERS — 





PRECISION 
RECORDERS 







CATHODE-RAY RECORDER 





TYPE CR-43A: 
4 channels, each with a one-stage amplifier and 
3" CR tube, recording on 35 mm film driven 
at 4 speeds; 100 cycle time marks. 










‘ PORTABLE OSCILLOGRAPH RECORDERS 

























6-TRACE: (TYPE A 401R-6) 
Consists of galvanometer bank, camera using 2° 
paper, driven at 3, 6, or 12 in/sec., and 100 cycle 
time line mechanism. Light-weight and small; day 
light loading. 


12-TRACE: (Type A 500R-12) 
Slightly larger and heavier than the A 401R-6; with 
12 galvanometers; incorporating the same camera 
and timer features. 





8 RACK-MOUNTING & AUTOMATIC RECORDERS 


TYPE SE 303R: 
6 in. paper, 6 to 18 channels, tuning fork timer; 
mostly for geophysical applications. 


TYPE SE 304R: 
8 in. paper, 24 channels; for geophysical applica- 
tions. 

TYPE A 301R: 


6 in. paper, 4 speeds, 12 channels, automatic; most- 
ly for aircraft recording. 








power ts 





Available in natural frequencies from 32 to 400 
cycles, sensitivities from 2300 to 14 mm/ma (at 
30 cm distance), resistances from 110 to 8 ohms; 


0.65 critically damped. 





ss GALVANOMETER BANKS «6 


Consisting of permanent magnet and polepiece 
assemblies with above galvanometers. May be had 
in 2, 6, 12, 18, and 24 channel units. 


Write Codag...tor complete information 


HEDLAND pect nen 
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OUTPUT METERS to PEDOMETERS 






Tektronix Type 511-AD Oscilloscope 


phenomena. Sweeps as slow as .01 sec./cm 


$950 f.0.b. Portland 
Tektronix Type 512 Oscilloscope 


DIRECT COUPLED, SLOW SWEEPS 
The Type $12 with a sensitivity of 5 mv./em.DC 
and sweeps as slow as .3 sec./cm. solves many 
problems confronting workers in the fields where 
comparatively slow phenomena must be ob- 
served. Vertical amplifier band-width of 1 mc. 
and sweeps as fast as 3 microsec./cm. moke it 
an excellent general purpose oscilloscope as well. 
Both Instruments Feature: 
Direct reoding sweep speed dials. 
Single, triggered or recurrent sweeps. 
Amplitude calibration facilities 


All DC voltages electronically regulated. 


e@eeee 


Any 20% of normal sweep may be expanded 
5 times. 








PHONE 
EA. 6197 


CABLES 


712 S.E. HAWTHORNE BLVD. 
20k BOSS, beer Pe) Sache), | 


$845 f.0.b. Portland 


The Type 511-AD, with its 10 mc. amplifier, 
0.25 microsecond video delay line and sweeps 
as fast as .1 microsec./cm. is excellent for the 


observation of pulses and high speed transient 


enable the 511-AD to perform superlatively as 
a conventional oscilloscope. The identical instru- 


ment without the video deloy line is known as 
the Type 511-A, price $795, f.0.b. Portland. 











TEKTRONIX 


Feiler Engineering 
General Elec. ¢ 


General Radio Cs 

Hewlett-Packard 

Hickok Ele nst 
cksot 


Precision Apparatus 
Radio City Product 


Westinghouse Elec 
Weston Elec. Inst. Corp 
OVENS, Controlled atmos- 
phere 
Distillation Products 
DoAll 
Electric Hotpack 
laboratory Equip. Corp 
Precision Scientific 
Sodermann Heat 
Surface Combustion 
Tenney Engineering 


OVENS, Crystal Oscillator 


Rlibey Electric 
Federal Telephone 
Premier Crystal Labs 
RCA Div 

Valpey Crystals 
OVENS, Laboratory 
Aloe Co., A. 8 
American Inst. Ce 
Boekel & Co 
Bradender Corr 
Braun Corp 

Burrell Tech. Supply 
Central Scientifie Cc 


Elec. Heat Control App 
Electric Hotpack 
Falstrom Co 

Federal Telephone Co 
Ferner Co 

Fisher Scientific Co 
Gordon Co 

Huppert Co 

K & H Industrial Prods 
Lindberg Engineerin 
Modern Elec Lah 
Precision Scientific 
Sargent & Co 

Seedburo Equipment Co 
Sodemann Heat & Power 
Standard Science Sup 
Standard Scientifi 
Surface Combustion 


Thewmas Co Arthur H 
Valverde Tabs 

Welch Mfg. Co 

OVFR & UNNERWEIGHT 
INDICATORS FOR 
BEAM SCALES 

Howe Scale Co 

Jacobs Bros, Ce In 

Photoswitch, Ince 

Seedburo FEauipment Co 

OXYGEN ANALYZERS 
(See Gas Analyzers, 
Oxygen) 

OXYGEN & NITROGEN 

TESTING APPARATUS 
(See Gas Analyzers, Oxy- 
gen & Nitrogen Apwa- 
ratus) 

Eclipse-Pioneer Div 

Grove Regulator 

Mine Safety App. Co 

AXVeEFN DEMAND 

VALVES Aircraft 

Eclipse-Pioneer Div 

Grove Reculator 

Mine Safety Appliances 

OXYGEN REGULATORS 
Aircraft 

Rastian-Rlessing Co 

Riack Mfg. Co 

Cash Coa 

Felinse-Pioneer Div 

Gaertner Scientific 

Grove Regulator 

Tinde Air Products 

Mine Safety App. Co 

Nester Co Tne L. G 

PAINT changing color with 
temperature 

Gordon Co., Claud 8S 

Tempil Corp 

Tenney Engineering 

PAINT HIDING POWER 
INSTRUMENTS (See 
Testers Paint) 

PANELS, Instrument 

Allied Eng. & Stamp 

Clark Cooper 

Cole Instrument 

Falstrom Co 

Tndustrol Corp 

Tones Motrola Corn 

K & H Industrial Prods 

Panellit Inc 

Taller & Cooner 

Taylor Inst. Cos 

Weksler Thermometer 

PANTOGRAPHS 

Gaertner Scientific Corp 

Henchel & Co 

Keuffel & Esser Co 

Mico Instrument Co 

Rneidel & Co 


Warren-Knight Co i 
Weber Co ; 
P4SSOMETERS 


Keuffel & Esser Co 
Weber Co 

Zeiss, Inc., Carl 
PENOMETERS 
Dietzeen Co 

Keuffel & Esser Co 
Testrite Instrument Co 
Warren-Knight Co 
Weber Co 


White Co., David 
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LOOK OVER THE BIG DRAKE LINE! 


Check all the possibilities offered by this remarkab! 

complete and flexible line—already familiar to most engi 
neers and production men for precision manufacture- 

low cost—proven performance. The large assortment o! 
popular DRAKE Assemblies shown on this new display 
board (on view at leading jobbers’ everywhere) should 
give you many a valuable idea for 
your present and projected equip- 


© 






ment. See it at once! 
For Catalog 
full data 
write for IX 


SOCKET & JEWEL LIGHT ASSEMBLIES 


DRAKE MANUFACTURING CO. 








1711 W. HUBBARD STREET « CHICAGO 22 





“The Mew 


CONSOLIDATED 
RECORDING 
OSCILLOGRAPH 


18- AND 36-TRACE 








Already adopted as the standard 

instrument by the world’s largest 
users of oscillographs, the new Consolidated Recording Oscillo- 
graphs are now available commercially. 

Featuring continuous records of static or dynamic changes from 
as many as thirty-six sensing elements at the same time, these new 
instruments are lighter and more compact than ever, have rapidly 
attached daylight-loading paper magazines, adjustable paper-speed 
range from 1/16 to 50 inches per second, and practically automatic, 
foolproof operation. Full details may be had by requesting Bulletin 
CEC-1500-X2. 


STATIC-DYNAMIC RECORDING SYSTEMS 


Three complete systems for measuring and recording, together 
with associated equipment, are offered by Consolidated Engineering 
Corporation. These include two amplifying systems for high sensi- 
tivity and frequency response in the measurement of stress, strain, 
vibratory motion, and acceleration, and a direct-recording system 
employing a strain-gage bridge for measurement of stress, strain, 
and pressure without use of amplifiers. For additional information 
send for General Catalog CEC-1300-X3. 


Kee’ CONSOLIDATED ENGINEERING 


ele) ite) ¢ Nile), | 


Analytical Instruments for Science and Industry 


620 NORTH LAKE AVE. PASADENA 4, CALIFORNIA 
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Oscillographs 
and Amplifiers 





For Recording 
© Geophysical ¢ Electro-medical 
@ Low potential phenomena 


Available with 
SENSITIVITIES as low as 1.0 
microvolt per millimeter of 
recording and FREQUENCY RE- 
SPONSE from DC to 300 cycles 
per second. 
Special low frequency recording and 
amplifying equipment designed to your 
specifications. 


The EDIN Company 








~ Worcester 8, Mass. Ae 





PELLET PRESSES (See Kollsman Inst. Div. 
Presses, Pellet) Leeds & Northrup Co 
PELORUSES RCA Manufacturing Ce 
Arma Corporation Rollin Co 

Bliss & Co, Sensitive Research Inst 
Hand & Sons Triplett Elec, Inst 
Keuffel & Esser Co Westinghouse Elec 
Laboratory Specialties Weston Elec. Inst, Corp. 


Leupold & Stevens 
Marine Compass 

Negus T. 8. & J. D 
Pioneer Instrument Cx 
Precision Therm. 
Sperry Gyroscope 
Stafford Co. 
Thwing- amore 


PENETROMETER NEE- As 


DLES (See Needles, 
Penetrometer) 
PERISCOPES, 


moke 
Brooke Engineering 
Ess Inst. Co. 

Fecker, J. W. 
Kollmorgan Optical Co. 
Lenox Inst. Co. 
Perkin-Elmer 


Corr 
PERISCOPES, Military &? 


Bausch & Lomb 

Bray Optical Co. 
Buchele, W. 

Fecker, J. W. 

Keuffel & Esser Co 
Kollmorgan Optical Co 


et Co. 


Industria! 7 "9 


PHASE INDICATORS 


Clarke Inst. Corp. 
Cole Instrument 
Fiight Research Eng 
Nosker Engineering Prod 
RCA Manufacturing Co 
Sensitive Research Inst 
PHASE SEQUENCE IN- 
DICATORS 
sociated HKesearch 


Instrument 
stern Specialtty Co 
Facilities Inc 
Ferranti Electric 
General Elec. Co 
Measurement Corp 
Meter Devices Co 
Sell Electric Co. 
Sticht Co 
HOSPHATE TESTERS 
(See Testers & Testing 
Machines, Phosphate) 
PHOTOELASTICITY PO- 


! oe 


LARISCOPE (See Po- 
lariscope, Photoelasti- 
city) 


PHOTOELECTRIC CELLS 


Unertl Optical Co. (See Cells, Photoelectric) 
PERMEAMETERS, Mag-PHOTOELECTRIC COLOR 
netic ANALYZERS (See Col- 
Annis Co. or Analyzers, Photo- 
Brownell. H. Russell electric) 

Cambridge Inst. Co. PHOTOELECTRIC COLOR 
Fisher Scientific Co. COMPARATORS (See 


General Elec. Co. 


Hathaway Inst. Co. 
Leeds & Northrup Co. 
Rawson Elec. Inst. 
Rubicon Co. 

Welch Mfg 


PERMEAMETERS, Poros- ; 


Cc . og Inst. 
Engineering Labs., Inc. 
Fisher Scientific Co. 
Humboldt Mfg. Co. 
Precision Scientific 
Ruska Inst. Corp. 
Sheffield Corp. 


pH METERS (See Hydro- 
gen fon Determination 


Instrum 


ents) 
PHASE ANGLE METERS 


\mplifier C 

Clarke Inst. ‘Corp. 

‘ole Instrument 

General Elec. Co. 
(Continued) 


Color Comparators, Photo- 
electric) 

PHOTOELECTRIC CON- 
TROLS 


Oscillator 
Chicago 


Audio-Tone 
Automatic Elec 


Brooke Engineering 
Dearborn Scientific 
Detect-O-Ray 

Eby, Inc. 

Electric Eye Equip 
Electric Sorting Mach 
Electronic Prod, Co 
Engineering Res. & Dev 
Fisher-Pierce Co, 

Furst Electronics 


General Electric 
General Power Plant 
Gorrell & Gorrell 
Guardian Electric 
Hathaway Instrument 
Lumenite Electronic 


(Continued) 
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PELLET PRESSES to 





The Latest DU MONT CATALOG! 


© A new catalog... now 
available ... at no cost or 
obligation to you. Contains 
up-to-the-minute information 
on the very latest Du Mont 
cathode-ray tubes and instru- 
ments ... detailed specifica- 
tions . . . suggested applica- 
tions. Also on the various 


e Ask for Your Copy! 


Write on your business stationery to Instrument 
Division, Allen B. Du Mont Laboratories, Inc. 1000 
Main Avenue, Clifton, N. J. 


for Onellography 


ALLEN B. DU MONT LABORATORIES, INC., PASSAIC, N J 
CABLE ADDRESS: ALBEEDU, NEW YORK, N.Y,US5 A 


accessories that expand the 
usefulness of your Du Mont 
oscillograph. 


For practical “know-how” re- 
garding the tools of present- 
day oscillography, this cata- 
log is a “must” in your data 
file! 





PHOTOELECTRIC CONTROLS 














Prod 
Corp 


Madison Elec 

Martin-Hubbard 

Photoswitch, Inc 

Potter Instrument 

Robinette Co 

Rubicon Co 

Fticht Co 

Westinghouse Elec 

Weston Elec. Inst. Co 

Wilson & Co 

Worner Electronics 

PHOTOGRAPHIC EXPO- 
URE METERS 

Burke & James 


DeJur Amsco Corp 
Dearborn Scientific 
General Elec. Co. 

GM labs 

Hickok Elec. Inst 
Madison Elec Prod 
Photovelt Corp 

Roller Smith 

Triplett Elec. Inst 
Weston Elec, Inst. Corp 


PHOTOMETERS. Bar 
Geertner Scientific Corp 
Leeds & Northrup Co 
PHOTOMETERS, Flicker 
Instrument Dev, Labs 
Leeds & Northrup 
Precision Therm. 
PHOTOMETERS, 
nation 
Ansco 
DeJur-Amsco Corp 
Flectro-Tech Eauip 
Fish-Schurman Corp 
General Elec, Co 
G. M. Laboratories 
Hickok Elect. Inst 
Instrument Dev Labs 


Teeds & Northrup Co 

Leitz, In 

M RB Instruments 

Praity & PRener, Ine 

Photovolt Corp. 

Triplett Flee. Inet 

Weston Elec. Inst. Co 

Welch Scientific 

PHOTOMETERS, Micro 
(See Densitometers) 
PHOTOMETERS, Neutral 
Wedae 

American Inst. Co 


Gaertner Scientific Corp 
PHATOMETERS, Photo- 
electric 


Ansco 
American Inst. Co 
Applied Research Labs 


Cambridge Inst. Co. 
Central Scientific Co 
De Jur Amsco Corp 
Dearborn Scientific 
Farrand Optical 
Fish-Schuman Corp 
Fisher Scientific 
Gaertner Scientific Corp 
Gardner Laboratory 
General Elec. Co 
G-M Labs 

Hellice. Ine 


Instrument Labs 


National Technical Lab 
Perr Instrument Co 
Pfaite & Bauer, Inc 
Phinne & Ine 
Phoenix 
Phetovolt 
Rubicon Co 
Welch Mfg. Co 
Weston Elec, Inst 
Zeiss, Inc., Carl 
PROTOMETERS, 
tion 


Corp. 


Reflec- 


American Inst. Co, 
Ansco 
Rausch & Lamb Opt 
Farrand Optical 
Fich-Schurman Corp 
Gaertner Scientific Corp. 
Gardner Laboratory 
Tnstrument Dev. Labs 
Munsell Color Co 
National Technical Lab 
Pfalts & Rauer 
Phoenix Prec 
Photevolt Corp 
Rubicon Co 
SOV eMETERS. Spectre 
Aloe Co., A 
American Inst. "t. 
Applied Physics Corp. 
Raird Associates 
Bausch & Lomb Opt 
Coleman Instruments 
Dietert Co 
Farrand Optical 
Gaertner Scientific 
General Elec. Co 
Jarrell-Ash Co 
National Tech 
Perkin-Elmer Corp 
Pfaitz & ae, Toe. 
Phoenix Pree. Inst. 
Process & Instruments 
PHOTOMETERS, Sphere 
Instrument Dev. Lab 
Leeds & Northrup Co 
PHOTOMETERS, Ultra- 
violet 
Ansco 
Rausch & Lomb Opt 
Burt Scientific Labs 
Farrand Optical 
Gaertner Scientific Corp. 
Jarrell-Ash Co. 
Mine Safety App. Co 
National Technical Lab. 
Pralts & Rauer 
Photovolt Corp 
Rubicon Co, 
PHOTO- MICRO- 
GRAPHIC EQUIPMENT 
(3ee Microseo: 


] . 
Metatlographic! 


Inst 


Corp 


Labs 
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PHOTOELECTRIC CONTROLS to PRESSURE INDICATORS 


PHYSICAL TESTING MA- 
CHINES (See Testers 
and Testing Machines) 

PILOTS, Automatic 

Eclipse-Pioneer Div 

General Electric Co 

Lear, Inc 

Sperry Gyroscope Co 

Summers Gyroscope 

PIPE LOCATORS 

Borden Engineering 

Darley Co., W. 8. 

Dillon & Co, 

Eltron Inc 

Engineering 

Fisher Res 

Geophysical 

Globe Phone 

Goldak Co 

McFarlin Co. 

Municipal Inst 

Rowe Engineering 

Water Leak Detector Co 

Western Instrument Co 

PIPETTES (See Apparatus, 
Laboratory, Glass) 

PIPETTES, Mechanical 
(Equal Discharge) 

Baltimore Biological Lab 

Distillation Products, Inc 

Scientific Instr. (Calif.) 

PISTOL BARREL OPTI- 
CAL TESTERS (See 
Tester, Pistol Barrel Op- 
tieal) 

PITOT - PITOTSTATIC 
TUBES, Special Aircraft 
Engine Testing 

Airflo Instrument Co. 

Eclipse-Pionger Div 

Refinery Supply 

Revere Corp 

Thermo-Elen Co 

PITOT TUBE METERS 
a Flow Meters, Pitot 


Labs., Ine. 
Lab 
Inst. Ce 

Mfg. Co 


PITOT TUBES (see Fiow- 
meters, Pitot Tube) 
PLANE TABLES 
Bereer & Sons, 
Dietzgen Co 
Eastern Science Co 
Guriey, W. & L. E 
Keuffel & Esser Co. 
Speidel & Co. 
Warren-Knight Co, 
Weber Co 
PLANIMETERS, 
tie Flow Record 
Brown Inst. Div. 
Builders -Providence 
Robertson, 3rd., ” 
PLANIMETERS, " Linear 
Bacharach Indus Inst. 
Bruning Co., Ine. 
Dietzgen Co. 
Keuffel & Esser Co 
Serdex ne. 
Speidel & Co 
United States Blue Print 
Warren-Knight Co, 
Weber Co. 
White Co., David 
PLANIMETERS, Radial 
Bailey Meter Co. 
Foxboro Co. 
Keuffel & Esser Co 
Speidel & Co, 
Weber & Co 
White Co., David 
er earasrens, reuse 


American Meter Co. 
Bailey Meter Co, 
Foxboro Co, 
Henschel & Co 
Keuffel & Esser Co 
Speidel & Co 
Taylor Inst 
Weber & Co 
White Co., 


Inc. 


Automa- 


Cos, 


Alpha Instrument Co. 
Brown & Sharpe 


Bruning Co., Ine. 
Dietzgen Co 
Gurley, W. & L. E 


Keuffel & Esser Co. 
Leupold & Stevens 
Lufkin Rule Co 
Millers Falls Co 
Post Co., Frederick 
Refinery Supply Co. 
Speidel & Co, 
Starrett Co 
Suverkrop Instruments 
Ulmer Co., J. C 
Warren-Knight Co, 
Weber Co, 
White Co., David 
POLARIMETERS 
Bausch & Lomb Opt. 
Central Scientific Co. 
Fish-Schurman Corp 


Gaertner Scientific Corp. 
Jatrell-Ash Co, 

Leitz, Ine. 

Pfalt2 & Bauer, Inc. 


Polarizing Instrument 

Rudolph & Sons 

Sargent & Co 

Zeiss, Inc., Carl 

POLARISCOPE TUBES 
(See Tubes, Polariscope) 

POLARISCOPES 

Bausch & Lomb Opt 

Gaertner Scientific Corp. 

Jarrell-Ash Co, 

Optical Service & Dev. 

Pfaltz & Bauer, Ine, 

Polarizing Instrument 

Precision Scientific 


PO!LARISCOPES, Photo- 
elasticity 

Rausch & Lomb Optical 

Central Scientific Co. 


(Continued) 


Fecker, J. W. 
Gaertner Scientific 
Jarreil-Ash Co 
Kollmorgen Optical Co. 

um Bb Mig. Co 

Polarized Light-Photo Co 
Polarizing Instruments 
Precision Scientific 
Precision Therm 


Corp 


Zeiss, Inc., Carl 
POLARITY INDICATORS 


Cole Instrument 
Kuehfei Co. 

Triplett Elec. Inst. 
Weston Elec. Inst. Corp 
POLARIZING PLATES 
Central Scientific Co. 
Dearborn Scientific 


Polerizing Instrument 
Zeiss, ine., Carl 


POLISHING MACHINES 
American Inst. Co. 
baily Vibrator 
Central Scientific 
Kimer & Amend 
Fisher Seientific Co 
Mico Instrument Co 
Mogey & Sons 
Precision Scientific 
Schauer Machine Co 
Unert! Optical Co. 


POLYGRAPH 
Assogjated Kesearch 
Rutherford Instrument 


PORCELAIN, Laboratory 
Coors Procelain Co. 
Dietert Co. 
Fish-Schurmann 

Laboratory Equip. Corp 
Microchemical Service 
Precision Scientific 
Sanborn Co, 
Thomas Co., 
Wheatstone Corp. 


POSITION INDICATORS 
Airflo Instrument Co 
Allis-Chalmers 

Arma Corporation 
Assembly Products 
Automatic Temp. Control 
Balley Meter Co. 
Barber-Colman 

Ksendix Marine Products 
Boston Auto Guage Co. 
Cole Instrument 
Eclipse-Pioneer Div. 
Electric Speed Ind. 
Elec, Tachometer Corp. 
Foxboro Co, 

General Elec. Co 
Hickok Elec, Inst, Co 
Lear, Inc. 

Leupold & Stevens 
Martin-Hubbard Corp 
RCA Manufacturing Co 
Republic Flow Meters 
Roller-Smith Co, 
Schaevitz Engineering 
Shallcross Mfg. Co 
Taylor Inst Cos 
Triplett Elec. Inst. 
Van Dyke Instruments 
Westinghouse Elec. 
Weston Elec, Inst. Corp 


POSITION RECORDERS 

Alden Products 

Alfax Paper & Engr. 

Annis Co. 

Arma Corporation 

Autocall Co. 

Automatic Elec. Chicago 

Bailey Meter Co. 

Bristol Co. 

Builders - Providence 

Cole Instrument 

Eclipse-Pioneer Div. 

Elec, Indicator Corp. 

Elec. Tachometer Corp. 

Esterline-Angus Co, 

Foxboro Co, 

General Electric 

Gorrell & Gorrell 

Hagan Corp. 

Instruments Corp. 

Leupold & Stevens 

Martin-Hubbard Corp. 

RCA Manufacturing 

Republic Flow Meters 

Servo-Tek Products 

Taylor Inst. Cos. 

Westinghouse Elec. 

POSTS, BINDING (See 
Connectors) 

POTENTIAL DETECTORS 
(See Detectors, Potential) 


POTENTIOMETERS, Au- 
tomatic Control 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Div. 
Coleman Elec. Co. 
Dickson Co, 
Distillation Products 
Foxboro Co. 
Giannini & Co., G. M. 
Gordon Co., Claud 8. 
Leeds & Northrup Co. 
Lewis Engg. Co. 
Mason Neilan Regulator 
Schwien Eng. Co. 
Spence Engineering Co. 
Summers Gyroscope 
Tagliabue Corp., C. J. 
Taylor Inst, Co. 
Thwing-Albert Co. 
Van Dyke Instruments 
Weston Elec. Inst. Corp. 
Wheelco Inst. Co. 
Yardeny Eng. 
POTENTIOMETERS, Au-. 
tomatic Self Balancing 
Bailey Meter Co. 


Arthur H. 


Foxboro Co. 
Jeneral Elec. Co. 


(Continued) 


Gordon Co., Claud 8, 
Lear ne 

Leeds & Narthrup Co 
Lewis Engg. Co. 
sound Appartus 
Summers Gyroscope 
Tagiiabue Corp., C. J 


Weston Elec. Inst. Corp 
Wheeilco Inst. Co. 
Yardeny Eng 
FOtcuTIOMETERS,, In- 
dicating 

Baliey Meter Co. 

irietul Co 

isrown Inst, Div, 
Cambridge Inst. Co 


Centramb Div, 
lvickson Co, 
Distiuation Products 
tiiectronic Dev. Lab 
buxboro Co. 

trenerai kiec. Co 
Gieupnysical Inst. Co, 
Giannini & Co 
Gerdun Co., Claud 8&8 
(irav Instruments 
hieliige inc 

J-is-1 Insts., Inc 
Leeds & Northrup Co 
lewis Engg. Co, 
Miller, M. C 


Remier Co., Ltd, 

Howe Enginering 
Khubicon Co. 

Schwien kng. Co 
Summers Gyroscope 
Tagiiabue Corp., C. J. 
Thwing-Albert Instrument 
Wheeico Inst. Co. 
Weston Elec. Inst. Co, 


POTENTIOMETERS, Re- 
cording 


American Inst. Co 


isailey Meter Co, 
Bristol Co. 

Brown Inst. Diy. 
Clarostat Mfg. Co 


Distillation Products 
Edin Electronics 
Foxboro Co, 

visuni & Co, 
Gurdon Co., Claud 8 
Leeds & Northrup Co. 
Lewis Engg. Co. 
Mason Neiian Kegulator 
Sound Apparatus 
Summers Gyroscope 
Tagiiabue Corp., C. J. 
Thwing-Albert Instrument 


POTENTIOMETERS (Volt- 
age dividers) 


Carter Parts Div. 
Centralab Div. 
Ciarostat Mfg. Co, 


Daven Co, 

De Jur-Amsco Corp 
Electronic Associates 
Foxboro Co. 

Fairchild Camera 

Ford Engineering 
General Radio Co. 
Giannini & Co, 
Heltipot Corp. 

Leeds & Northrup 
Ohmite Mfg. 
International Resistance 
Natl. Elec. Controller 
Rubicon Co. 
Shallcross Mfg. Co. 
Summers Gyroscope 
Technology Inst. Corp. 
Thwing-Albert Inst. 
Van Wyke Instruments 
Ward Leonard Elec. Co. 


POWDERED MATERIALS 
MEASUREMENTS (See 
Granular Materials) 


POWER FACTOR INDI- 
CATORS 


Clough-Brengle Co. 
Cole Instrument 

Elec. Facilities, Inc. 
General Elec. Co 
Hickok Elec. Inst. Co 
Leeds & Northrup Co. 
Roller-Smith Co. 
Sensitive Research 
Triplett Elec. Inst. 
Westinghouse Elec. 


Inst. 


Weston Electric Inst 

POWER FACTOR RE- 
CORDERS 

Cole Instrument 


Elec. Facilities Inc. 
Esterline-Angus Co. 
General Elec. Co. 
Leeds & Northrup Co, 
Roller-Smith Co. 
Sorenson & Co. 
Westinghouse Elec. 


POWER FACTOR REGU- 
LATORS 


General Electric Co. 
Leeds & Northrup Co. 
Modern Controls 
Shallcross Controls 
Vaughn-G. E. Witt Co. 
Westinghouse Elec. 


POWER-LEVEL INDICA- 
TORS 


Amplifier Co, 

Audio Instrument 
Clough-Brengle Co. 
Cole Instrument 
Daven Co, 

De Jur-Amsco 
Electronic Dev. Lab. 
General Elec. Co. 
General Radio Co. 
Hickok Elec. Inst. Co. 
Leeds & Northrup 
Marion Electrical Inst. 
RCA Manufacturing 
Sensitive Research Inst. 
Shallcross Mfg. Co. 
Sound Apparatus Co. 
Westinghouse Elec. 
Weston Elec. Inst. 


PRECISION-BORE GLASS 
TUBING 


Ace Glass Inc 
Brooks-Rotameter 
Corning Glass Works 
Fischer & Porter 
Fich-Schurman Co 
Fredericks Co 
Kontes Glass Co 
Mercury Glass Co 
Phoenix Prec, Inst 

Porter, George K 
Scientific Glass App. 
PRECISION-BORE MET- 

AL TUBING 


Geo 


Precision Tube Co 
PRESSES, Laboratory 
American Inst. Co. 
Anderson Bros. Mfg. Co 
isaidwin Locomotive 
Carver, Fred 8 
Central Scientifie Co 
Denison Engineering 
Emmett Machine 
Laboratory Specialties 
Microchemical Service 
Williams Appratus 
PRESSES PELLET 
Black & Webster 
Central Scientific Co. 
Denison Engineering 
Dietert Co 
Eimer & Amend 
Hannifin Mfg. Co. 
Microchemica! Service 
Parr Instrument Co 
Precision Scientific 
Stokes Machine Co 
PRESSURE CONTROL- 
LERS, AUTOMATIC 


(See Controliers, Au- 
tomatic, Pressure) 
PRESSURE, High (Above 
1000 ibs.) Indicators 
Aeroquip Corp 

American Mach. & Metal 
Acra Kegulator, Inc 
Ashton Valve Co. 

Atlas Valve Co. 

Automatic Temp. Control 
Bailey Meter Co 


Baldwin Locomotive 
Bristol Co 
Brooke Eng. Co 


Brown Inst. Div. 
Clark Cooper Co 
Clapp Instrument Co 


Cook Electric 

Crosby Steam Gage 
Electro Prod. Lab 
Electronics Products Co 
Elematic Equip. Corp 
Emery Co., A. H 
Fisher Governor Co 


Flader, Inc., Frederic 
Foxboro Co, 
Gothman Inst. Co, 


Hays Corp 

Heise Bourdon Tube Co. 
Kolisman Inst, Co 

Leeds & Northrup 

Linde Air Products Co. 
Manning, Maxwell & Moore 
Mansfield & Green 

Marsh Corp 

Marshalltown Mfg 

Mason Neilan Regulator 
McAlear Mfg. Co 
Parks Co., Harry 8. 
RCA Manufacturing C 
Republic Flow Meters 
Ruska Inst. Corp. 
Sheffield Corp 

Star Brass Mfg. Co 
Statham Labs 
Tagliabue Corp., C. J. 
Taylor Inst. Cos, 
Thrush & Co., H. A 
Trerice Co 

U. 8. Guage 
Weksler Thermometer 
Wheelco Instruments 


pagesess. HIGH (Above 
Ibs.) Recorders 

pa... Corp 

American Inst. Co. 

Annis Co 

Automatic Temp. 

Bailey Meter Co 

Baldwin Locomotive 

Bristol Co. 

Brown Inst. Div 

Builders- Providence 

Cambridge Inst. Co 

Cash Co, 

Clark Cooper Co 

Commercial Research 

Cook Electric 

Crosby Steam Gage Co 

Dickson Co, 

Emery Co A. 

Esterline-Angus Co 


Control 


Flader, Inc., Fredric 
Foxboro Co. 

Gotham Inst. Co 
Hathaway Inst, Co. 
Hays Corp 


Leeds & Northrup 

Linde Air Products Co. 

Manning, Maxwell & Moore 

Mason-Neilan Regulator 

Parks Co., Harry 8. 

Penn Ind. Instrument 

Republic Flow Meters Co 

Sheffield Corp. 

Statham Labs. 

Tagliabue Corp., C. J 

Taylor Inst. Cos. 

Trerice Co, 

U. 8. Gage Co 

Weksler Themometer 

Wheelco Instruments 

Pageeuse, HIGH (Above 
Ibs.) Testing De- 

cand 
American Inst. Co, 


Ashton Valve Co. 
Bailey Meter Co. 
(Continued) 


Baldwin Lo 
Builders-Provi 


Carver, Fred s&s 
Cook Electrix 
Crosby Steam ( 
Dillon & ¢ 
Electro Product 


Flader, Inc t 
Foxboro Co 
Hathaway Inst 
Hawk Tool & 
Manning, Maxw 
Marsh Corp 
Martin-Hubbard 
Nason Co 
Parks Co., Ha 
Parr Instrument 
Fenn Ind. Inst 
Pioneer Instrume 
RCA Manufactur 
Refinery Supply 
Sheffield Corp 
Trerice Co 


PRESSURE iNnD; 
Bellows 
Autocall Co 
Automatic Temp 
Bailey Meter (« 
Barton Inst. C 
Bridgeport Thern 
Bristol Co. 
Brown Inst. Div 
Clapp Instrument 
Cook Electric C 
Crosby Steam Gage 
Defender Inst. & 
Dickson Co. 
Emery Co., A. H 
Foxboro Corp. 
Giannini & Co 
Gotham Inst. Co 
Hays Corp. 
Manning, Maxwell & \ 
Marshalltown Mfg 
Mason-Neilan Regu 
Panellit, Ine. 
Perfex Corp 
Precision Therm 
Republic Flow M«¢ 
Shallcross Controls 
Summers Gyroscope 
Tagliabue Corp., C. J 
Taylor Inst. Cos 
Trerice Co 
v. S. Gage 
Wallace & Tiernan 
Weksler Thermometer 


PRESSURE INDICATORS 
Bourdon-tube see Gages 
Bourdon 


PRESSURE INDICATORS 
Diaphrams, ete. 

Automatic Temp. Contr 

Bailey Meter Co 

Brown Inst. Div 

Clapp Instrument 

Cook Electric 

Dickson Co, 

Eclipse-Pioneer Div 

Electro Products Lat 

Emery Co., A 

Engineering Res. & De 

Foxboro Co 


TORS 


Gotham Inst. Co 

Hays Corp 

Kolisman Inst. Div 
Manning, Maxwell & Moore 
Marsh Corp., Jas. P 
Marshalltown Mfg 
Mason-Neilan Regulator 


Moore Products 
Perfex Corp. 
Photocon Research 
Powers Regulator Co 
Republic Flow Meter 
Rochester Mfg. Co 
Ruska Inst. Corp 
Shallcross Controls 
Sheffield Corp 
Summers Gyroscope 
Tagliabue Corp., C. J 


Taylor Inst. Cos. 

Trerice Co 

a er me Cc 
8. Gag 


v iking inetruments 


PRESSURE INDICATORS 
Electrical resistance 
Aeroquip Corp 

Baldwin Locomotive 

Cole Instrument 

Cook Electric 

Electro Products Lab 

Engineering Res. & Dev 

Flader, Ine., Fredric 

Foxboro Co. 

General Elec. Co 
Hathaway Instrument 
Rowe Engineering 
Rubicon Co 

Shallcross Controls 

Sheffield Corp. 

Skaneateles Mfg. Co 

Statham Labs. 

Trimount Inst. Co. 

U. 8S. Gauge Co. 


PRESSURE INDICATORS 
inverted -bell 


Automatic Temp. Contr 
Barharach Indus. Inst 
Railey Meter Co. 
Bristol Co. 

Brown Inst. Div. 
Defender Inst. & Reg 
Dickson Co, 

Foxboro Co 

Hays Corp. 
Magnetrol Ine. 
Mason-Neilan Reeulato: 
Republic Flow Meters 
Shallcross Controls 
Taylor Inst. Cos. 


Vehline Inst. Co. 


PRESSURE INDICATORS. 


Membrane 
Hays Corp. 
Perfex Corp. 


Taylor Instrument Cos 
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iment 


rwell & Moor, Ruska Co Parks Co,, Harry 8. 
Mfg PRESSURE InpIcATors,” recision Therm : 
Regulator Single-tube, liquid col: ee ete 

pameresh Indus. Inst, ee ma gad C.J 

e \ Dwyer Mfg. . Trerice Co ‘ 

t yy ; Electronic Products <0 Trimount Inst. Co 

nod br Ape. — Uehling Instrument Co 

D., C.J Manning, Maxwell & Moore Vapor Recovery System 

Cos Meriam Instrument PRESSURE RECORDERS 

Perks Co,, Harry 8. Bellows 
Precision Therm. Automatic Temp. Control 
rnan UVehling Instrument Co. American Meter Co. 
ometer PRESSURE INDICATORS, Bailey Meter Co 
Spring-loaded piston Bridgeport Thermostat 

JercATons Becharach Indus. Inst. Bristol Co. 

— Commercial Research Rrown Inst. Div. 
Mansfield & Green Cook Electric 

IDICATORS PRESSURE INDICATORS,” rosby Steam Guage 

ete. U- Defender Inst. & Reg 

mp. Contr American Meter Co Dickson Co 

Co Amthor Test. Mach Esterline-Angus Co 

ua (Continued) (Continued) 

Diy ipa 

is = Lat 
H 

. & D 

Co. 

div 

Ml & Mo 

as P 

ifg 

egula 

th 

r Co 
Meter 

Co 

= 

sls 

ope 
C.J 

its 

ICATORS 

stance 

BAILEY 
ve i 
* P rs) 
i | Electronie Pyrometer 

& Dev 

edri @ This indicating, recording, and controlling 

BAILEY PYROTRON is a self balancing poten- 
ent tiometer which records one or two tempera- 
tures continuously on a 12-inch diameter chart 

; and indicates on a 29-inch bold scale. It may 

be furnished with air-operated, electric, or 
Co electronic control. 
Athermocouple or radiation unit is the 
temperature sensitive element. 

SATORS Minimum maintenance is insured by elimi- 

we nation of galvanometers, millivolt meters, and 

Inst continuously moving or vibrating mechanisms. 

A reversible electric motor under electronic 
control, balances the potentiometer network 
Reg and drives the indicating, recording and con- 
trolling features. 
Bailey Pyrotron Recorder-Controllers are 
: made up of interchangeable assemblies, stan- 
o— f dardized so that only a few spare parts need be 
carried in stock to provide replacements for 
many instruments. Ask for Bulletin 232. 
ATORS, egunite i COMPANY 
} ROAD CLEVELAND, O 
Cos M 





The 
takes 


routine use of Cambridge Surface Pyrometers 
the guesswork out 


surface temperature 


determination in the plants and laboratories of many 


industries. The CAMBRIDGE is accurate, dependable, 
oor, rugged, quick-acting and easy to use 
Roll Model is for checking surface temperature 


of still or moving rolls 


CAMBRIDGE INSTRUMENT COMPANY, 





TORS 


PRESSURE INDICATORS, Automatic Temp 
Piezoelectric Sacharach Indus. Inst 

Brush Development Co. Bailey Meter Co 

Commercial Research Connelly Iron Sponge 


Crystal Research Labs. Defender Inst. & Reg. 
Matrin- 9 Corp. Dwyer Mfg. Co 
Massa La Electronics Products Co 


RCA aeieturing Fries Instrument Div 
RESSURE INDICATORS, #5 App. Specialties 
e Piston, Weight-loaded ns Inst. Co 


sami Inst. Co. ays Corp 


C Ideal Lab. Tool 
oo Ry ed “ Mfg Manning, Maxwell & Moore 
or an Corp. Mason-Neilan Regulator 
ae Meriam Instrument 


Mansfield & Green 
Republic Flow Meters 


Moeller Instrument Co 























Control 














Needle Model is for insertion 


Flader Ine, Fredric 
Foxboro Co 

Gorrell & Gorrell 
Gotham Inst. Co. 
Hays Corp 


Manning, Maxwell & Moore 


Mason-Neilan Regulator 
Penn Ind. Inst. Corp 
Republic Flow Meters 


Summers Gyroscope 

Tagliabue Corp., C. J 

Taller & Cooper 

Taylor Inst. Cos. 

Weksler Thermometer 

PRESSURE RECORDERS, 
Bourdon tube 


Automatic Temp, Control 
American Meter Co. 
Bailey Meter Co. 


Italdwin 
Bristol Co. 
Brown Inst. Div 
Builders- Providence 

Crosby Steam Guage 
Defender Inst. & Reg 
Dickson Co 

Electro Products Lab. 
Esterline-Angus Co. 
Foxboro Co, 

Giannini & Co. 

Gordon Co., Claud 8 

Gotham Inst. Co. 

Hays Corp 

Improved Guage Mfg. Co. 
Kenyon Instrument Co. 
Leeds & Northrup Co. 
Manning. Maxwell & Moore 
Marsh Corp., Jas. P. 
Mason-Nielan Regulator 
Moeller Inst. Co 

Penn Ind. Inst. Corp 
Republic Flow Meters 

Summers Gyroscope 
Tagliabue Corp., C. 

Taylor Inst. Cos 

Thrush & Co., H. A 

Trerice Co 

". S. Guage 

Weksler Thermometer 
PRESSURE RECORDERS, 
Capsular spring 
Automatic Temp. 

Cook Electric 
Manning, Maxwell & Moore 
Penn Ind. Inst. Co. 
Republic Flow Meters 

Tagliabue Corp., C. J 

PRESSURE RECORDERS, 


Locomotive 


Control 


Diaphram 
Automatic Temp. Control 
Bailey Motor Co 


Bristol Co. 
Brown Inst. Div. 
Cook Electric 
Defender Inst 
Dickson Co. 
Electro Products Labs 
Fngineering Res. & Dev 
Foxboro Co. 

Giannini & Co. 

Gotham Inst, Co. 


& Reg 


Hays Corp. 
Manning, Maxwell & Moore 
Marsh Corp., Jas. P 


Mason-Neilan Regulator 
Penn Ind. Inst. Corp 
Republic Flow Meters 
Sanborn Co. 

Sheffield Corp. 
Tagliabue Corp., C. J. 
Taylor Inst. Co. 
Wheelco Instruments 


PRESSURE RECORDERS, 
Electrical-resistance 

Aeroquip Corp. 

Baldwin Locomotive 

Cole Instrument 

Engineering Res. & Dev. 

Flader Inc., Fredrie 

Giannini & Co. 

Hathaway Instrument 

Republic Flow Meters 

Sheffield Corp 

Statham Labs 

Summers .Gyroscope 

Trimount Inst. Co 

Yellow Springs Inst. Co 

pRecenst RECORDERS, 
Inverted -bell 

American Meter Co. 

Automatic Temp. Contorl 

Bacharach Indus. Inst 

Bailey Meter Co. 

Bristol Co. 

Brown Inst. Div. 

Dickson Co. 

Foxboro Co, 

Hays Corp. 

Leeds & Northrup Co. 

Mason-Neilan Regulator 

Penn Ind. Inst. Corp 

Republic Flow Meters 

Taylor Inst. Cos. 

Uchling Instrument Co. 


into materials 
within-the-mass 
Model is for 
cavities 
for hard-to-reach 


in a 


PRESSURE 


CAMBRIDGE SURFACE PYROMETERS poll 


of almost any 





INDICATORS to PSYCHROMETERS 








Needle . . Mold 


for 


plastic or semi-plastic state for 
temperature determination Mold 
checking surface temperature of mold ¢ RUBBER 
contour. Extension Model is ¢ PLASTICS 
surfaces. Ranges up to /600° f * PAPER 
Send for Bulletin 194-SA © TEXTILE 
* STEEL 
« ELECTRICAL 
3742 GRAND CENTRAL a amen INDUSTRIES 
NEW YORK 17, N. ETC 


INC. 


Pagceves RECORDERS, 
Membran 
Bailey Meter Co 
Defender Inst. & Reg 
Hays Corp. 
Mason-Neilan Regulator 
Republic Flow Meters 
Taylor Inst. Cos. 


PRESSURE RECORDERS, 
Piezolectric 

Brush Development Co 

Massa _ Labs 

RCA Manufacturing Co 


PRESSURE RECORDERS, 
Piston, weight-loaded 
Bailey Meter Co 


PRESSURE RECORDERS, 
Single-tube liquid col- 
umn 

Trerice Co 

Uehling Instrument Co 


PRESSURE RECORDERS, 
Spring-loaded piston 
Bacharach Indus. Inst 
Baldin Locomotive 
Commercial Research 
Esterline-Angus Co 

Hays Corp 


rc = ga RECORDERS, 
Automatic Temp 
Bailey Meter Co 
Brown Inst. Div 
Foxboro Co 
Gorrell & 
Hays Corp 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Penn Ind. Inst. Co 
Republic Flow Meters 
Tagliabue Corp., C. J 
Taylor Inst. Cos 

Trerice Co 

Uehling Instrument Co 


PRESSURE SNUBBERS 
American Meter Co 
Ashton Valve Co 
Brown Inst. Div 
Campell Co., J. : 
Fischer & Porter 
Manning, Maxwel] & Moore 
Mansfield & Green 
Marsh Corp 

Martin Decker Corp 
McAlear Mfg. Co 
Meriam Instrument 
Micro Metallic Corp 
Nationad Engg. Products 
Parker Appliance 
Wilgus Mfg. Co 
PRISMS 

Alpha Instrument Co 
American Optical 
Bausch & Lomb Opt 
Binswanger & Co 
Boehmke Optical Co 
Ruchele Optical Co 
Cadillac Glass Co 

Clark & Sons 

Dearborn Scientific 
Eclipse-Pioncer Div 
Fish-Schurmarn Co, 
Fecker, J. W 
Gaertner Scientific Corp 
Geophysical Inst. Co 


Control 


Gorrell 


Glendale Optical 
Goerz Amer. Optical Co 
Hayward Optical Glass 


Henson Co., Fred C 
Jarrell-Ash Co 
Keuffel & Esser Co 
Kollmorgen Optical Co 
Machlett & Son 
Optron Laboratory 
Palos Optical Co 
Perkin-Elmer Corp 
Plummer & Kershaw 
Robinson Optical 
Schneider-Cogwell 
Simpson Optical 
Univis Lens Co 
Valpey Crystals 


PROCESS TIMING IN- 
STRUMENTS (See 


Timers, Automatic Pro- 
cess) 

PROGRAM CLOCKS (See 
Timers, Automatic Pro- 
cess) 


PROJECTORS, Color Film 
American Optical 
Bausch & Lomb 
Bell & Howell Co 
Bolsey Corp 

Bray Optical Co 
De Vry Corp 
Dome Precision 
Fastman Kodak (« 
G-M_ Laboratories 
Leitz, Inc 

RCA Manufacturing 


Optical 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For 
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PROJECTORS, Film Slides,PROVERS, Gas 
Lantern Slide & OpaqueAmerican 


Meter 
Meter Co 


Object Precision Scientific 
Aloe Co., A. 8 Superior Meter Co 
American Meas. Insts PROVING RINGS 


American Optical 


lL motive 
Bausch & Lomb Optical oy . 


Machine Co 


Baldwin 
Morehouse 


ly P mat di Olsen Testing Machine 
Rurton Mie Co Pittsburgh Inst. & Mech 
DeVry Corp Steel City Test. Mach 
Dome Precision LABORA.- 


PSYCHOLOGY 
TORY APPARATUS 


Brush Development Co 


Eastman Kodak Co 
Fish-Schurman Corp 


G-M_ Laboratories Electro-Medical Lab 
Leitz, Inc General Radio Co 
’flatz & Bauer Gorrell & Gorrell 
Zeiss, Ine Martin-Hubbard Corp 
PROJECTORS, Reetifying?Pipps & Bird. In 
Abrams Instrument Stoelting Co., ¢ H 
PRONY BRAKES, PSYCHROMETERS, Aspi- 
Hydraulic ration 
Taylor Dynamometer Beown Sas Dis . 
bk str v 
PROTRATORS, Bevel (See; \{ Mis Co. Im 
Drawing Instruments) Gotham Instrument 
PROTRACTORS, Course ‘ireen, Henry J 
Alpha Instrument (C¢ 1-B Inst Co 
Bliss & Co Instruments Corp 
Instrumaster Industries Johnson Service Co 
Kenvon Instrument Co Kahl Sei Inst. Co 
Keuffel & Esser Co Mason-Neilan Regulator 
Marine Compass Co Moeller Instrument Co 


Palmer Co 
PSYCHROMETERS, Elec- 


Negus, T. 8S. & J. D.- 
Warren-Knight Co 


PROTRACTORS, Naviga- tric (See Psyehrometers, 
tor’s (See Protractors, Aspiration) 

Course) PSYCHROMETERS, Re- 
PROTRACTORS, Transpar- cording 

rent (See Drawing iIn- (See Hygrometers, Re- 
struments) cording) 


PYROMETER 





Bristol’s line of pyrometers includes 
ometer, 
diation types for temperatures up to 3600° F 
automatic controllers, recorders and 
tors; electronic pyrometer controllers. 


Write for Bulletins P1200, P1213, PB1237. 


NEW FREE HANDBOOK 
ON THERMOCOUPLES 


Write also for new combination 
handbook and catalog on therro 
couples, tubes and accessories. 


THE BRISTOL COMPANY 


113 BRISTOL ROAD, WATERBURY 91, CONN. 


potenti 


millivoltmeter, thermocouple and ra 


indica 









addresses, see pages 117-136 
































































































PSY 


CHROMETERS to PYROMETERS 














The Accurate Way to 


Measure Temperatures 


- » »« at a glance... 


The simplified PYRO 
Optical Pyrometer 
SELF - CONTAINED. No accessories, 
keep. Direct reading. 
ACCURATE. Permits close and rapid temp. 


no up- 


determination— even on minute spots, fast- 


moving objects, smallest streams. (' Special 


” 


Foundry Type" and “Triple Range" also have 
RED Correction Scale for determining true 
spout and pouring temps. of molten iron, 


steel in the open.) 

LIGHT IN WEIGHT-Only 3 Ibs. 
Handy. 

Stock Ranges 1400° F. to 7500° F. 
Write for FREE Cotalog No. 80 


complete. 


. BETTER TEMPERA- 
TURE CONTROL FOR 
| NON-FERROUS 
FOUNDRIES 


The PYRO 
Pyrometer is shock, 
and dust- 


Immersion 


moisture, 


proof, immune to mag- 




















netic influences. 
Shielded steel housing. j ij \| i 
Instantly _interchange- 4 f i 13 af 


able bare metal and & 





couples without adjust- 


scale. Equip- 
ped with exclusive Lock 
Swivel. Ranges 0-1500 
and 0-2500 F. Get 


Large 4” 








indicated 
large direct-reading dial 





8 types of thermocouples; 


ture, and dustproof. Accurate, 


Just sight it . 

press the button! 
NEW PYRO Radiation 
Pyrometer 


Any operator can deter 
mine spot temperatures in 
kilns 
naces ovens, etc accu 
rately—instantly—with the 
New PYRO 

Pyrometer No 
couples, lead wires or oth 


fire boxes, fur 


Radiation 
thermo 


accessories needed—the 


PYRO is completely seif 
contained. Just sight it at 
» object . . and press 


button. Temperaturt 
instantly on 


double ranges avail 


able 1000/1800 1800 
2600 and 1400/2400. 

2400/3600° F. Write for 
FREE Catalog Né 100 





=, % 





protected type thermo- g pyRO instruments, all in one! 


: ; The NEW PYRO Surface Pyrometer handles 
ment or recalibration. .j; surface temperature measuring jobs. Has 


all interchangeable 


in seconds with no recalibration or adjustment. 
Automatic cold end compensator, shock, mois- 


big 43,” 


indicator. Available in 5 temperature ranges. 


FREE Catalog No. 150. Get FREE Catalog No. 


160 


THE PYROMETER INSTRUMENT CO. 


Plant and Lob. 
Bergenfield 4, New Jersey 


In Canada, Sales and Repair Laboratory 


Dominion Flow Meter Company Limited 
Toronto and Montreal 








PSYCHROMETERS, Sling PusLic SALT gut: 


Electronic Products 


Accuracy Scientific Inst ING EQUI eae Fredericks Co., Geo 
American Inst. Co Alee Co., A. Kontes Glass Co, 
American Moistening Co American Scientific Co Machlett & Son 
Central Scientific Co Central Scientific Co National Research Corp 


Chicago Apparatus Co 


Nelson Vacuum Pump 
Phoenix Prec, Inst 


Chicago Apparatus Co 
Corning Glass Works 


Ever Ready Thermometer . 

Seuhans ‘Gn Electric Hotpack Co Precision Scientific 
Weiss Buctrement Dic Electric Scientific Co Refinery Supply Co 

. . Hellige, Inc Scientific Glass App 

G. M. Mfg. Co., Ine LaMotte Chemical Prod Sterling Eng. Co 
Green, Henry J Photovolt Corp Stoelting Co., C. H. 
H-B Inst. Co Precision Selentifie Co Stokes Machine Co. 
Huddleston, J. & F Rieker Inst. Co Uehling Inst. Co 
Instruments Corp Rubicon Co. Universal X-Ray Prods, 
Johnson Service Co Scientific Glass App Welch Scientific 

Kah! Sci. Inst. Co Taylor & Co., W. A + ~ ad Hydraulic Con- 
Laboratory Specialties PULSATION DAMPER wel : 
Mine Safety App. Co. (See Pressure Snubber) Saabs ie dens 
Moeller Instrument Co PULVERIZED MATERI- fastern Industries. Inc 
Palmer Co ALS MEASUREMENTS §Eclipse-Pioneer Div 


Phila Thermometer Co 


Precisio 


Scientif 
Taylor 
Trerice 
Warren 


(See Granular Materials) 
PUMPS, High Vacuum 


Hydraulic Equipment 


m Scientific Precision Scientific 


Precision Thermometer Central Scientific Co Skaneateles Mfg. Co 
le Inst. Co Chicago Appratus Co Sundstrand Machine Tool 
Inst. Cos Dennison Eng. Co PYCNOMETERS 
Co. Distillation Prods., Inc ene Nagy & Mfg. 
Knight Co. Eclipse-Pioneer Div Fisher Scientific Co. 
Thermometer (Continued) (Continued) 


Weksler 


80 
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G. M. Mfg. Co. 
Humboldt Mfg. Co 
Leeds & Northrup 
Pyrometer Inst. Co, 
Rascher & Betzoid 
Scientific Glass App 
Specialty Glass Co 
PYRHELIOMETERS 
Cambridge Inst. Co 
Eppley Lab 

G. M. Mfg. Co. 
Kahl Sci. Inst. Co. 
Leeds & Northrup, Co 
Pyrometer 


Inst 
Pv ROMETER CALIBRAT- 
ING SETS 


Bristol Co 

Brown Inst. Div 
Combridge Inst. Co 
DeJur- Amsco 

Foxboro Co 

Illinois Testing Labs 
Leeds & Northrup Co 
Lewis Engineering 
Pyrometer Inst. Co 
Rubicon Co. 

Taco West Corp 
Tagliabue Corp., C. J 


Thwing Albert Inst. Co, 


Wheelco Inst. Co. 
Winslow Co, 





PYROMETERS, 
Resistance 
Assembly Products 
Bailey Meter Co 
Bristol Co 

Brown Inst. Div 
Cambridge Inst. Co 
Cole Instrument 
Dickson Cc 

Electric Hotpack Co 
Engelhard, Chas 
Ferner Co. 


Foxboro C« 
General Elec. Co 
Gordon Co., Claud 8 


Gray Instrument 

Ill, Tesing Labs. 
J-B-T Inst., Inc 
Leeds & Northrup Co 
lewis Engg. Co 
Pyrometer Inst ce 
Roller-Smith Co 
Rubicon Co 

Taco West Corp. 
Tabliabue Corp., C. J. 
Thwing-Albert Inst. Co 
Wheelco Inst. Co. 
Winslow Co 
PYROMETERS, 
Burling Instrument Co 
Defender Inst, & Reg 
Ferner Co 

Lewis Engineering 
Partlow Corp 


Pyrometer Inst. Co 
Tagliabue Corp., C. J 
Thwing Albert Inst. Co 
Wheelco Insts. Co 
PYROMETERS, Indicating 


Assembly Products 
Bacharach Indus. Inst 
sailey Meter Co 


Brown Inst. Div 
Burling Inst. Co 
Burrell Tech Supply 
Cole Instrument 
Defender Inst. & Reg 
DeJur-Amsco 
Electric Hotpack Co 
Electronic Prod. Co 
Elematic Equip. Corp 
Engelhard, Chas 
Foxboro Co, 
Gordon Co., Claud 8 
Gray Instrument 
Ill. Testing Labs 
J-B-T Instruments 
Leeds & Northrup Co 
Lewis Engg. Co 
Marshall Co., L. H 
Meters, Inc 
Partlow Corp 
Pyrometer Inst. Co 
Richards Co., Arkely 8 
Roller-Smith Cc 
Rubicon Co 
Taco West Corp 
Tagliabue Corp Cc. J 
Tamms Silica Co 
Taylor Inst. Cos 
Thwing-Albert Instrument 
Wheelco Inst. Co. 
Winslow Co 
PYROMETER, 
metric 
Assembly Products 
Beede Elec. Inst. 
Bristol Co, 
Brown Inst. Div 
Burrell Tech. Sup 
Cambridge Inst. Co 
Cole Instrument 
De Jur-Amsco Corp 
Elematic Equip Corp 
Engelhard, Chas 
Foxboro Co 
General Elec. Co 
Gordon Co., Claud 8 
Gray Instrument 
Till. Testing Labs 
J-B-T Instruments 
Meters, Inc 
Pyrometer Inst. Co 
Richards Co., Arkley S 
Roller-Smith Co 
Rubicon Co 
Sensitive Research Inst 
Taco West Corp 
Tamms Silica Co. 
Taylor Inst. Cos 
Thwing-Albert Instrument 
Wheeleo Inst. Co. 
Winslow Co 
PYROMETERS, Optical 
Assembly Products 
tacharach Indus. Inst. 
Brown Inst. Div 
Burrell Technical 
Cambridge Inst. Co 
Dietert Co 
Electro-Tech Equip 
Fisher Scientific Co 
Gordon Co Claud 8 
Instrument Dev. Labs 
Leeds & Northrup Co. 
Lewis Engineering 
Pyrometer Inst. Co 
PYROMETERS, 
Bacharach Indus. Inst. 
Bristol Co 
Brown Inst Div 
Burrell Technical Supply 
Cambridge Inst. Co 
Cole Instrument 
De Jur-Amsco 
Electro-Tech Equip 
Elematic Equip. Corp 
Engelhard, Chas. 
Ferner Co 
Foxboro Co 
Gordon Co., Claud 8S 
Gray Instrument 
Til. Testing Labs 
Instrument Lab.. Inc 
J-B-T Instruments 
Leeds & Northrup Co. 
Lewis Engg. Co. 
Meters, Inc. 
(Continued) 


Millivolt- 





Electrical 


Expansion 


Supply 


Portable 


Pyrometer Inst 
Pyrometer Ser 
Richards Cx 4 
Roller-Smith 
Rubicon Cx 
Tagliabue Corr 
Tamms Silica ( 
Thwing- Albert 
Wheelco Instr 
Winslow C 
PYROMETERS, 
metric 
Bailey Meter { 
Bristol Co 
Brown Inst. D 
Cambridge Inst 
De Jur-Amsco 
Dickson Co 
Foxboro Co 
Gordon Co., Cla 
Gray Engg. Cx 
Leeds & Northr 
Lewis Engg. ( 
Pyrometer Inst 
Rubicon Co 
Tagliabue Corp., ( 
Thwing-Albert = Ir 
Wheelco Inst. (¢ 
PYROMETERS, R;: 
Controlling 
Bailey Meter Co 
Bristol Co 
Brown Inst. Div 
Bacharach Indust 
Cambridge Inst 
Engelhard, Chas 
Foxboro Co 
General Elec. Co 
Gordon Co., Clat 
Ill. Testing Labs 
Leeds & Northruy 
Pyrometer Inst. ¢ 
Thwing-Albert Instr 
Wheelco Inst. Co 
PYROMETERS, Radiation 
Indicating 
Sacharach Indust. Ir 
Bristol Co. 
Brown Inst. Div 
Cambridge Inst. C 
General Elec. Co 
Leeds & Northrup ( 
Lewis Engineering 
Pyrometer Inst. Cx 
Thwing-Albert Instr 
Wheelco Inst. Cc 
PYROMETERS, Radiation 
Recording 
Bacharach Indust. Ir 
tailey Meter Co 
Bristol Co 
Brown Inst. Div 
Cambridge Inst. Ce 
General Elec. Co 
Gordon Co., Claud 8S 
Leeds & Northrup ¢ 
Pyrometer Inst. Co 
Thwing-Albert Instrur 


PYROMETERS, Thermo- 
electric, Immersion 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Div 
Burling Inst. Co 
Cambridge Inst. C 
Cole Instrument 
De Jur-Amsco 
Elematic Equip. Corr 
Engelhard, Chas. 
Ferner Co 
Foxboro Co 
General Elec. Co 
Gordon Co., Claud § 
Gray Instrument 
Illinois Testing Labs 
J-B-T Instruments Ir 
Leeds & Northrup ( 
Lewis Engg. Co 
Marshall Co., L. H 
Meters, Inc. 
Partlow Corp. 
Pyrometer Inst. Co 
Pyrometer Service Co 
Revere Corp. 
Richards Co., Arkley § 
Roller-Smith 
Rubicon Co. 
Taco West Corp 
Tagliabue Corp., C, J 
Thwing-Albert Instrur 
Wheelco Instruments 
Winslow Co. 
PYROMETERS, Thermo- 
electric, Indicating 
Airflow Instrument 
Alden Products 
Alfax Paper & Engg 
Assembly Products 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Div 
Cambridge Inst. Co 
Cole Instrument. 
DeJur-Amsco Corp 
Electro-Tech Equip 
Elmatie Equip. Corp 
Engelhard, Chas 
Ferner Co. 
Foxboro Co. 
Gordon Co., Claud 8 
Gray Instrument 
Hebler Co. 
Huppert Co., K. H 
Il. Testing Labs. 
J-B-T Instruments, Inc 
Leeds & Northrup Co 
Lewis Engg. Co. 
Meters, Inc, 
Partlow Corp 
Pyrometer Inst. Co 
Revere Corp. 
Richards Co., 
Roller-Smith 
Rubicon Co. 
Scientific Inst. Co. 
Taco West, Cerp 
Tagliabue Corp., C. J 
Taylor Inst. Cos. 
Thwing-Albert Instrument 
Wheelco Inst. Co. 
Winslow Co. 


Arkley § 
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MILTON Foy PUMPS 





for Controlled Volume Pumping 
® for Pumping in Small Volumes 
® for Pumping at High Pressures 
© for Handling Difficult Materials 
© for Pumping Corrosive Chemicals 


Select Milton Roy Pumps for the above applications... 
pumps that are non-clogging and self-cleaning . . . positive 
displacement, precise metering units that handle everything 
from slurries and solids 
in suspension to the 
lightest solvents, hot 
or cold... pumps with 
liquid ends to meet 
practically every corro- 
sion resistant problem 
and to pump up to 20 
thousand psi for high 
pressure catalysis and 
hydrostatic testing. 





Investigate. Ask for Catalog 146. 


MILTON“froy COMPANY 


1309 £. MERMAID AVE., CHESTNUT HILL, PHILA. 18, PA. 





The New 


CONSOLIDATED 
RECORDING 
OSCILLOGRAPH 


18- AND 36-TRACE 


Already adopted as the standard 

instrument by the world’s largest 
users of oscillographs, the new Consolidated Recording Oscillo- 
graphs are now available commercially. 

Featuring continuous records of static or dynamic changes from 
as many as thirty-six sensing elements at the same time, these new 
instruments are lighter and more compact than ever, have rapidly 
attached. daylight-loading paper magazines, adjustable paper-speed 
range from 1/16 to 50 inches per second, and practically automatic, 
foolproof operation. Full details may be had by requesting Bulletin 
CEC-1500-X2. 


STATIC-DYNAMIC RECORDING SYSTEMS 


Three complete systems for measuring and recording, together 
with associated equipment, are offered by Consolidated Engineering 
Corporation. These include two amplifying systems for high sensi- 
tivity and frequency response in the measurement of stress, strain, 
vibratory motion, and acceleration, and a direct-recording system 
employing a strain-gage bridge for measurement of stress, strain, 
and pressure without use of ‘amplifiers. For additional information 
send for General Catalog CEC-1300-X3. 


ae, CONSOLIDATED ENGINEERING 
A CORPORATION 


Analytical Instruments for Science and Industry 
620 NORTH LAKE AVE PASADENA 4, CALIFORNIA 
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PYROMETERS, Thermo- 


electric, Recording & 
Controlling 
Assembly Pr 

acharach Ind ) 
aile Meter { 


Cambridge Ins Co 
le Instr 
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Instrument Dev. Lab 
Leeds & Northrup Co 
I i ig. Co 

\ 


gulator 


lason-Neilan Re 


liabue Corp., C. J 
Instrument 
nstruments 
PYROMETERS, Thermo- 
electric, Suface Contact 
Railey Meter Co 

Bristol Co 

Cambridge Inst. Co 
Cole Instrument 

Flematie .Eauip. Corp 
Englehard, Chas 

Ferner Co 

Foxboro Co 

General Elec. C 

Gordon Cc Claud 8S 
Gray Instrument 
Huppert Co K H 
Illinois Testing Labs 
J-B-T Instruments 
Laboratory Specialties 
Lewis Engg Co 
Pyrometer Inst. Co 
Pyrometer 


‘amms Silica Co 
Thwing-Albert Instrument 
Wheelco Instruments 
Winslow Co 
PYROMFTERIC CONES 

(See Cones, Pyrometric.) 
Q METERS 


Electric Co 
Technology Instrument 
Transformer 


QUARTZ. Fused Quartz 
Apparatus (see Anpara 
-tus, Laboratory, Fused 
Quartz 

RADIO ACTIVITY MEA- 
SURING INSTRU. 
MENT 

Rerkeley Scientific 

Canadian Radium 


Cyclotron Specialties 

Geophysical Instruments 
Herbach & 
Instrument Div Tabs 
Martin-Hubhard Corp 
Radiation Counter Lab 


Sylvania Electric 
echnical ssoclates 
Tracerlah, Ine 
Victoreen Inst. Co 


RANIO REFACON SYN- 
CHRONIZING CON- 
TROLLERS 





Reacon Gare Ce 
Federal Telephone Co 
Tslir Radio Mfz¢ 
Reodio Receptor Co 
Wallace & Tiernan 
RADIO FREQUENCY 
Meters 
Rurlington Inst Co 
Cleugh-Brengle C< 
Dale Instruments 
8) Jur-Amser 
Flectronic Div. Lab 
Flectro Products Lat 
Ferris Inst. Corp 
Gener Flee Co 
General Radio ¢ 
Hew! Packard 
Hickok Elec Inst. Co 
Tampkin TWaboratories 
Measurement Corp 
Meter Tne 
Miller Mf ( 
Natic | Se 
Prem] Crystal Tat 
Rows Flectrical Ir 
ROA Div 
Roller-Smitt 
Sen« e Research Inst 
Simnson Flee. ¢ 
St ‘ Metalli 
Snerry Gvroscope C€ 
Trinlett Electrical Inst 
Westinghouse Fler 
Weaetor Fl Trnet Corn 


RANIO FREQUENCY 0S- 


CILLATORS (See Os- 
cillators, Radio Fre- 
quency) 
RANIO-MICROMETERS 
(Sss Micrometers, 
Radio) 

RADIO REMOTE CON- 
TROL SYSTEMS (See 
Controller Automatic, 


Radio Remote) 
RADIO SET ANALYZERS 
{See Analyzers, Radio 


et) 
RADIOSONDES 
Alden Products 
Applied Science 
General Elec. Cc 

Inst Div 
Electronics 
Serdex, Inc. 


W allace & Tiernan 


For addresses, see pages 117-136 


PYROMETERS to RADIOSONDES 


INKLESS 
RECTILINEAR 


Direct Writing 
RECORDERS 






extremely high 
torque movement 
(200,000 dyne cms), rug- 
gedly built and producing 
clear, permanent records. 


Sieieee Direct Writing Recorders offer these 
advantages, plus performance characteristics 
(see table below) that make them outstandingly 
useful in a wide variety of industrial recording 
applications. 

Whenever a phenomenon or action lends it- 
self to transformation to an electrical quantity, 
and whether the variation is steady or of a pulse 
type, these Recorders (with associated amplifiers) 
can be used for immediate, direct, continuous 
registration. 

Typical applications, actual and potential, in- 
prs temperature changes, automotive noise 
and vibration, varied output of strain gages and 
bridges, lightning and earthquake recording, 
pressure variations, audio frequency response, 
and many others. 

Recoplinn paper (Sanborn Permapaper) is heat 
sensitive — eliminating ink — yet clear and perma- 
nent. Trace is rectilinear — no curvature, no nega- 
tive time intervals —yet with totally negligible 
tangent error. 

Sanborn Recorders are available in self-con- 
tained, portable recording outfits, complete with 
cases and controls, or in component form for 
integration with existing equipment. Associated 
amplifiers are also at silable. 

TABLE OF CONSTANTS 


10 ma/itcm 
3,000 ohms, center tapped for 


Sensitivity 

Coil resistance 
push-pull operation. 

Critical damping resistance 

Undamped fundamental frequency 

Stylus heater requires from external source 
3.5 amps, AC or DC 

Moximum undistorted deflection 
from center 

Marker requires from external source 
1.5 amps, AC or DC 

Paper speed . 

Chart ruling 


500 ohms 
45 cycles sex 
1.25 volts 
2.5 cm. each way 


1.25 volts, at 


25 mm, sec 
| mm intervals 
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The Tracerlab 


BETA GAUGE 


PLASTICS 
SHEET METAL...TEXTILES 


NON-CONTACTING THICKNESS GAUGE + AUTOMATIC STANDARDIZING 
FEATURES + EXTREMELY HIGH ACCURACY AND SENSITIVITY «+ 
UNAFFECTED BY SHEET COMPOSITION + REGULATED POWER SUPPLY 
UNNECESSARY -« REQUIRES A MINIMUM OF MAINTENANCE 


The Tracerlab Beta Gauge is a completely new and unique instrument for 
measuring and recording weight per unit area or thickness of various materials 
directly on the production line. It uses beta radiation from Oak Ridge pro- 
duced radioisotopes to achieve a high degree of accuracy and sensitivity and 
is unaffected by variations in chemical composition of the material being 
measured. This is a non-contacting type of gauge designed for the severe 
operating conditions usually encountered in production operations. In addi- 
tion to the recording type, a non-recording industrial model and a laboratory 
model of the Tracerlab Beta Gauge are also available. 


Let us know your gauging problems and we will gladly advise you how the 
Tracerlab Beta Gauge can help you. 


Write for Beta Gauge Bulletin 20. 


130 HIGH STREET, BOSTON 


TRACERLAB INC., 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 


Mid 
LaSalle-Wacker Bidg., 221 } N. LaSalle St., Chicago, Ill. 


10, MASS. 








A Tracerlab Beta Gauce in. 

stallation for measuring 

paper board at Continental 

Paper Co., Ridgefield Park. 
New Jersey. 


A FEW 
TYPICAL USES 


Measuring weight per 
unit area or thickness of the 
following: 


VINYL PLASTIC FILM 
SHEET RUBBER 
CELLOPHANE 


PHOTOGRAPHIC FILM 
BASE 


COATED TEXTILES 
WAX COATED PAPER 
GLASSINE PAPER 
CONDENSER PAPER 
CARDBOARD 
TEXTILE YARN AND 
ROVING 
ALUMINUM FOIL 


AUTOMOBILE BODY 
STEEL 


TINPLATE 
BRASS SHEET 


Western Division 
2295 San Pablo Ave., Berkeley 2, California 
New 
General Motors ss | pty Broadway, New York 19 


York Office 


t Office 
















































Gauge in. 
Le ASH ring 
ontinental 
eld Park, 
y. 


SES 


ght per 
Ss of the 


| FILM 









PRECISION MEASURING INSTRUMENTS FOR 















THE RADIO AND ELECTRONIC INDUSTRY 


FM SIGNAL GENERATOR TYPE 202-8 


RF COVERAGE: 54—216 megacycles in two ranges; accuracy + 0.5%. 

FM DEVIATION: Three ranges, O— 24 ke., O—80 ke., O— 240 kc., 
continuously adjustable. 

FM DISTORTION: Less than 2% at 75 kc. deviation. 

AMPLITUDE MODULATION: One range, 0—50%; calibrations at 
30% and 50% modulation. 

INTERNAL MODULATING FREQUENCIES: Eight frequencies from 50 
cycles to 15 ke. 

RF OUTPUT: 0.1 microvolt to 0.2 voit, continuously adjustable by 
means of 26.5 ohm piston type attenuator. 








UNIVERTER TYPE 203-8 


An FM-AM frequency converter accessory with unity os 
gain for use with 202-B FM Signal Generator. 

RF RANGE: 0.4 mc. to 25 mc. 

RF INCREMENT DIAL: +250 ke. in 10 kc. increments. 

RF OUTPUT: 0.1 microvolt to 0.1 volt, calibrated output (26.5 ohms); 

2 volts max. uncalibrated output (approx. 470 ohms). 
















Q-METER 
TYPE 170-A 


FREQUENCY RANGE: 
30 mc. to 200 mc. (= 1%). 
RANGE OF Q MEASURE- 
MENT: 80—1200. 
ACCURACY OF Q MEASUREMENT: In gen- 
eral, + 10%. 
RANGE OF Q TUNING CAPACITOR: 11— 
60 mmf. (= 1% or =0.5 mmf., whichever 
is greater). 





Q-METER TYPE 160-A 


FREQUENCY RANGE: 50 kc. to75 me.(= 1%, 50ke.—50 
mc.; + 3%, 50 mc.—75 mc.). May be extended down 
to 1 ke. with external accessory oscillator. 

RANGE OF Q MEASUREMENTS, COILS: 50—625. 

ACCURACY OF Q MEASUREMENT: In general, =5%. 

RANGE OF Q TUNING CAPACITOR: Main Section, 

30—450 mmf. (+1% or +1 mmf., whichever is 

greater). Vernier Section, plus 3, zero, minus 3 mmf., 

(+0.1 mmf.). 

























QX-CHECKER TYPE 110-A 

FREQUENCY RANGE: 100 kc. to 25 mc. using 
accessory plug-in inductors. A calibration 
sheet is supplied with each inductor, accu- 
rate to within + 3%. 

RANGE OF COIL CHECKS: Inductors having 
values between 10 microhenries and 10 millihenries may 
be checked against a standard to an accuracy of about + 0.2% 
provided the Q of the inductor is 100 or greater. 

CAPACITANCE RANGE: Capacitance values between about 2— 1000 
mmf. may be checked against standard by direct substitution, with an 
accuracy of a few tenths of one mmf., provided Q of capacitors is high. 














BEAT FREQUENCY GENERATOR Write for further information 
TYPE 140-A 


FREQUENCY RANGE: 20 cycles to 5 megacycles im two ranges; 
LOW RANGE: 20 to 30,000 cycles. HIGH RANGE: 30 kilocycles to 
5 megacycles. Accuracy +2 cycles up to 100 cycles, + 2% above 


BOONTON ‘RADIO 


100 cycles. 
OUTPUT POWER: One watt, available from a variety of output y; 
impedances. BOONTON -N rN ( Cf CML 
ATTENUATOR: 5 steps; X1.0, X0.1, X.01, X.001, X.0001. OF Rd: OS ; _ C 








DISTORTION: 5% or less. 


Please mention THE 1956 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 83 

















RADIO TUBE CHECKERS to REDUCING MOTIONS 








ALFAX 


For _ GRA. Tt (19 Al CCURACY ELECTROSENSITIVE PAP: 


yuremelts Now available to Laboratories, {n -;y. 
of Rada tion Meas | | ment Manufacturers, and Experimes = 


Will Modernize your Recording Meth. 4s, 


ponte RECORDS PERMANENTLY wit r 
AX RECORDS ey thet WITH T 
DELAYS. 
Model K-320 
Alpha-Beta-Gamma 


ALF 
PHOTOGRAPHIC 
ALFAX RECORDS WITHOUT INERTIA at 





HIGH SPEEDS. 

WITH HELIX TYPE RECORDERS Alfa 
will record the signal the instant it occur 
out overshooting—No need for compensat 
damping—IT 18 INERTIA FREE—Re 
Writing Speeds to 300”/SEC. and UP 

GROUPS OF RELATED SIGNALS are 
without the problems of multiple pens ar 
maintenance 

FAX PAPERS differentiate the tran 
stray signals from the true signals. The 
of recording depending upon the amount 


WITH HELIX RECORDER AND ALFAx 
PAPER signals of unusual amplitude car 
damage the recorder or result in false rea 
as in D’'ARSONVAL movement and pen 
recorders 

ALFAX ENGINEERING includes making s 
papers or developing electronic circuits and 
trode materials to emphasize any portion of 
form or signal. Recordings are easily interpre 
| even where noise to signal ratio is greater 
one 

NEW APPLICATIONS ADAPTING ALFAX 
PAPERS - Computers - Radar Sonar I 
metering Duplicators - Business Forms 
Monitoring 














Size 
; 7” x 4” x 9” 
No other type survey-meter possesses the inherent Wt. 4 Ibs. 
accuracy of this instrument. Its sensitive quartz-fibre 
electrometer construction permits unusually accurate 1. Inherently more accurate ~ 
measurements of gamma radiation in the two ranges of than any electronic ionization a see ; 
° " 28 | Recording Four Simultaneous Signals 

100 mr/hr and 1000 mr/hr. Will read all intensities from chamber type survey meter. Signals Can Overlap With No Difficulty 
cosmic ray background up to 1000 mr/hr equivalent Sond =, a Sor comate, 5 rofl plus latest 
gamma radiation. wt te were nna ane | «| ALFAX PAPER AND ENGRG. CO 

z ; ; : tt in the e XV. 
The Keleket K-320 Survey Meter is an improved version  ‘¢! fo zero in presence ab diccsiide eee, Manas, lene. 








of the original Landsverk-Wollan survey-meter developed _°f radiation. 
by the Manhattan District, predecessor of the U. S. 
Atomic Energy Commission. Incorporates a beta window 
of approximately 25 mg/cm* thickness, and a nylon win- 
dow of approximately 2 mg/cm* for alpha measurements. 4 w,; ie wed by BS. 

| 


3. Easy to replace ‘‘A'’ 
battery in the field. 





This instrument is a “must” for all laboratory and  ,,,,,i. Energy Commission 
personnel radioactivity monitoring procedures; and is 1.4. tories 
recommended by the Interstate Commerce Commission j 
for detection and measurement of radioactive materials 5. Unusually rugged and 


CAPACILOG 





handling and shipments. dependable. « 
Write for literature on all Keleket instruments for ' | Strip Char t Recor der 


radioactivity detection and measurement. 


Prscrnsnetie Liston | The outstanding 
THE KELLEY-KOETT MANUFACTURING CO Recorder for the 


x = r measurement, 


indication, con- 
trol and per- 











RADIO TUBE CHECKERS Kollmorgen Optical Co Federal Telephone Mallory & Co manent record 
(See Analyzers, Radio Leitz, In General Elec. Co Mellaphone Corp 
Set) Precision Thermometer International Rectifier Corp Ratheon Mfg. Co | of temperatures 
RADIUM DETECTORS see RCA Manufacturing Mallory & Co RCA Div ‘ = 
Detectors, Radioactivity —, _Co. ' Mellaphone Corp Richardson-Allen and other vari- 
RAIN GAGES lite Co., ne, Radio Receptor Co Schauer Mach. C« | ® cess dome 
Ballauf Mfg. Co RANGE POLES (See Sur- Raytheon Mfg. Co Vickers Electric | ables in proces p 
Central Scientific Co veying Instruments) Bichardem-Allen Weltronie Co industries. ~- 
Friez Instrument Div REACTANCE METERS a rn Westinghouse Elec ih 
Green, Henry J Clarke Inst. Corp Standard Ele ~ RECTIFIERS, Thermionic | ser! 
Gurley, W & L. E Electro Products Lab Standard prametommet si : . : es cop! 
oman Ge. Beet se eee mall — oe TOC —— oe e A marvel of functional simplicity. 
Instruments Corp General Elec. (C¢ scars §=mascwic Amplifier Co | . ‘ 
Keuffel & Esser Co fot soe Westinghouse Elec Atomic Instrument No converters or relays; no disturbance 
Leupold & Stevens Premier Crystal Labs Automatic Elec. Chicago } . ° — 
Precision Thermometer BCA SMenufecturine RECTIFIERS, Power Birtcher Corp. | in the measuring system. The control 
Stewart, M. ¢ Rubi Ce Airdesig Inc Cemmunication Meas. Lat : . 
Taylor Inst. Cos Sensitive Becsared Inst Allis. Chalmers Continental Ele Co ve i System operates without physical con- 
Warren-Knight Co American Communications pPearbo Scientif | . . . 
wate &. om PERE METRES, ‘Seo Alerican Transformer DaMent Lake 4 | tact with the measuring system, and is 
Ad ’ ' Cx “ - : 2 * ° . . 
Se weS-emeere Geter, Be — + Electro Products Labs | directly synchronized with the record- 
" / 0 y ~ ned tlectronic Products | < . 
Fries Instrument Div. READING LENSES, Ther- arson ag — eae Siecees, in | ing system. Pen response is immediate 
Gorrell & Gorrell momenter & Burette (See ee Federal Telephone ‘ 
Green, “Henry “J Cemses, Reading) ae ose tg hoe | and accurate to 1/10 of 1% of the in- 
nstruments Corp J ads. 4 : a c 
ne RECORDERS (See object Continental Electric General Elec. Co | s ‘) 
J nem egg ey S aantarment and con- Cutler-Hammer Inc Mellaphone Corp | strument range. Ask for Bulletin C2 l. 
“ ) Eclipse Aviation Process & Instruments | 
4 s é | 
RANGE cnte © ': RECTIFIERS, Dry Dise Elec. Facilities Inc Raytheon Mfg. Co 
Bauch & Lomb Automatic Elec. Chicago ae. oo, —, — — 7 | 
viectronic ads ne ¢ son-2 e | 
Farrand Optical Bradley Labs Electronic Products Sylvania Elec, Prod | Wheelco Instruments Company 
Fecker, J. W Conant Laboratories Electrons, Inc { 
Fisher Research Corp Control Corp Electro-Tech Equip REDUCING MOTIONS, | ‘ 
Gartner B&cientifie Corp Dearborn scientific Federal Telephone ENGINE INDICATOR | 833 W. Harrison Street Chicago T, Illinois 4 
Hastings Inst. Co De Jur-Amsco Corp Furst Electronics Bacharach Indust. Inst j 
Keuffel & Esser Co Elec. Facilities, Inc. General Elec. Co Crosby Steam Gage Co. a 
(Continued) (Continued) (Continued) Trimount Inst. Co, | 
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PIONEERS 


——and leaders in the 
monufacture of radiation 
instruments 





Designers and custom builders of Scale- 
0-Matic counting circuits, Geiger Mueller 
counter tubes, portable radiation detect- - 
ors, pulse generators, linear amplifiers, 


and lead shields. 


ECHNICAL ASSOCIATES 
3730 SAN FERNANDO ROAD 











—$—$$—$___ 





licity. 
‘bance 
ontrol 
l con- 
and is 
ecord- 
ediate 
he in- 


C2-1. 


GLENDALE 4, CALIFORNIA 





REFLECTIONMETERS 
(See Reflectometer) 
REFLECTOMETERS 

t meriean Inst, Co. 
earborn Scientific 

Fish-Schurman Corp. 
Hardner Laboratory 
Mnstrument Dev. Labs. 

: eeds & Northrup Co 

Wational Technical Lab. 

q Pralts 4 

>hotovolt 










fAmerican Lens Co. 
‘Baird Associates 
auseh & 


Ww . 
ish-Sehurman Co. 
Meophysical Inst. Co. 
owland Optical 
Dptron Laboratory 
valos Ontical Co. 

erkin-Elmer Corp. 
impson Optical Mfg 
insley Labs. 

aH nertl Optical Co. 

' enith Optical 
REFLECTORS, Concave 
Pemerican Lens Co. 
Baird Associates 
Bausch & Tomb Optical 
uchele, W. 

g lark & Sons 
[ 















ome of ecision 
8 Optical 
blip -Pioneer 
im ccker I. WwW. 
ish-Schurman Co. 
aertner Scientific 
peophysieal Inst. Co. 
(Continued) 





Corp. 
: EFLECTORS, Aspherical 


Lomb Optical 


Howland Optical Co 
Optron Laboratery 
Perkin-Elmer Corp. 
Palos Optical C« 
Perkin-Elmer Corp 
Simpson Optical Mfg 
Tinsley Labs 
Unert! Optical Cx 
Zenith Optical 
ay ECTORS, 


American Lens 
Associates 

Bausch & Lomb Optical 
Bray Optical Co, 
Buchele, W. 

Clark & Sons 


Crystal Research Labs 
Dearborn Scientific 
Dome Precision 

E & S Optical 

Fecker, J. W 
Fish-Schurman Cc 
Gaertner Scientific 
Geophysical Instrument 
Howland Optical Co. 
Laboratory Specialties 
Optron Laboratory 


alos Optical Co 
Perkin-Elmer Corp 


Simpson Optical Mfg 
Tinsley Labs 
Unert!l Optical Cc 


Zenith Optical 
REFLECTORS, Heat 
Resisting 

American Lens 

Sausch & ad Optical 

Fecker, J 

Fish-Se rd Co, 

Optreon Laberatory 
(Continued) 
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REFLECTIONMETERS to REFLECTORS 





you, too, will find 


nuclear 


» has the most complete list 
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Yes, more and 

more people in 
nuclear research 

are discovering they 
can rely on NUCLEAR 
for the quality 
instrumer :s 


they neea. 


WRITE FOR CATALOG 


NUCI@ar instrument & chemical corporation 


e freer, UF 1g gO! are WU 














CAMBRIDGE 
FOR EXACTING PROFESSIONS AND 


VIBROGRAPHS, FLUXMETERS, GEOPHYSICAL SEISMOGRAPHS, AERO MIXTURE INDICATORS, EXHAUST GAS TESTERS, ELECTROMETERS, GAL 


VANOMETERS, ELECTROCARDIOGRAPHS, 
MECHANICAL AND ELECTRICAL INSTRUMENTS OF PRECISION for use in science, medicine and industry. 


Cambridge invites your inquiries on any special instrument problems you may have. 


Pioneer Manufacturers of CAMBRIDGE INSTRUMENT COMPANY, 


Precision Instruments 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 





INSTRUMENTS 
INDUSTRIES 


POCKET DOSIMETERS, GAS ANALYSIS EQUIPMENT, 


and many other 


IONIZATION METERS, 


3742 GRAND CENTRAL TERMINAL 
NEW YORK 17, N. Y. 


INC. 
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REFLECTORS to REGULATORS 





REPUBLIC 
REGULATORS 


Republic pneumatic or hydraulic type 
regulators are supplied for the automa- 
tic control of pressure, rate of flow, 
speed of rotation, liquid level, or the 
proportioning of two pressures, flows, 
etc., in a fixed ratio. 

They measure the quantities they 
control regardless of the application. 
They can be made sensitive to changes 
of less than 0.002 in. of water. 


WRITE FOR DATA BOOK No. S-13 


REPUBLIC FLOW METERS CO. 
2240 Diversey Pkwy. Chicago 47, lil. 


REPUBLIC 
INSTRUMENTS « CONTROLS 





Palos Optical C 
Perkin-Elmer Corp 
Simpson Optica Mf 
Zenith Optical 
REFLECTORS, Parabolic 
American Lens 

Baird Associates 

Bausch & Lomb Optical 
Buchele. W 

Clark & Sons 

Farrand Optical 

Fecker, J. W 
Fish-Schurman Co 
Gaertner Scientific 
Howland Optical ¢ 
Optron Laborato 

Palos Optic 

Perkin Elmer 

Simpson Opti 

Tinsley Lab 

Unertl Optical Co 
Weber Bros. Metal Works 
Zenith Optical 
REFLECTORS, Spherical 
American Lens 

taird Associates 
Bausch & Lomb Optical ~ 
Buchele Ww 

E & S Optica 

Farrand Optica 

Fecker, J. W 
Fish-Schurman C 
Gaertner Scientifi 
Geophysical Inst. ¢ 
Howland Optical ¢ 
Optron Laboratory 

Palos Optical ¢ 
Perkin-Elmer Corp 
Simpson Optical Mf 
Tinsley Labs 

Unert! Optical Cc 
Zenith Optical 
REFLECTORS, Stellite 
Acme Industrial 

tausch & Lomb Optical 
Gaertner Scientific 
Geophysical Inst. Co 
Kollmorgen Optical ¢ 
Optron Laboratory 
Perkin-Elmer Cort 
Zenith Optical 
REFRACTOMETERS 
American Optical 
Applied Physics Corp 
tausch & Lomb Optical 
Central Scientific Cx 
Dearborn Scientific 
Fish-Schurman Corp 
Gaertner Scientific 
Jarrell-Ash ¢ 

Optical Service & Dev 
Photovolt Corp 
Polarizing Instrument 
Precision Scientific 
Process & Instruments 
Zeiss, Inc., Carl 
REFRACTORY TUBES 
Burrell Technical Supply 
Coors Porcelain Co 


Wheatstone Corp 





Now... 
Instrument and Relay 
Testing made easy with 


Booth Power Supply 


* Available in either a-c or d-c, or com- 
bination a-c and d-c to meet your 
requirements. 


Provides convenient current and poten- 
tial outputs, smoothly adjustable from 
zero to maximum range, suitable to test 
all types of a-c and d-c instruments 
ond relays. 


¢ Provides Phantom Loads required to test 
double-coil instruments. 

e Available in portable and bench 
models. Also in Test Benches for special 
requirements. 


Write for complete details 


ARTHUR E. BOOTH CO. 


307 E. Third St., Los Angeles 13, Cal. 








REGULATORS, AUTO- 
MATIC (See Controls, 
Automatic; and object of 
measurement and control) 


wESULATORS. AUTO- 
ATic, Air 

R..... Regulator Co 

American District Steam 

American Meter (C: 





Arca Regulators, Inc 
Askania Regulator Cx 
Atlas Valve Cx 
Automatic Control Ce 
Automatic Temp. Control 
Bailey Meter ( 
tastian-Blessing Co, 
Belfield Div 

Block Mfg. (x 
Boekel & (C¢ 
Boylston (x 

Bristol Co 

srooke Eng. Cy 
Brown Inst. Div. 
Cash Co 

Clark Cooper Co 
Climax E rir 
Conoflow Corp 
Cutler-Hammer, Inc 
Davis Reg. Co 
Detroit Lubricator 
Fisher Governor (: 
Fisher & Porter 
Foster Engg. Co 
Foxboro C¢ 

Friez Instrument Div 
Fulton Syiphon Div 
General Controls 
General Elec. Co 
Grove Regulator 
Hagan Corp 
Hamme!-Dahl Co 
Hays Corp 

H-B Instrument 
Hoke, Ine. 

Ideal Lab. Tool 
Instrument Rep. & Mfg 
Johnson Service Co 
Judson Governor Co 


Kiely & Mueller 
Klipfel Mf¢ 

Lammert & Mann Co 
leslie Co 

Linde Air Products Co. 
Manning. Maxwell & Moore 
Mason Neilan Regulator 
MeAlear Mfg 

Mercoid Corp 

Mereon Regulator Co. 
Moore Products 


Northern Equip. Co 
Partlow Corp 

Powers Regulator Co 
Preferred Utilities Mfg. 
Republic Flow Meters 
Reynolds Gas Regulator 
Sampsel Time Control 


Schade Valve Mfg 
(Continued) 
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Schutte & Koerting 
Seely Inst. Co 
Shallcross Controls 
Sprague Meter Co 
Spence Engineering ( 
Tagliabue Corp ( J 
Taylor Inst. Cos 
wonsihe Co. 

Vaughn-G. E. Witt Co 
White-Rodgers Electric 


REGULATORS, AUTO- 
MATIC, Atmospheric 
American Meter Co 
Cash Co 
Climax 
Foster 
Foxboro Co 
General Controls 
Hagan Corp 
Hammell-Dahl Co 
Mason-Neilan Regulator 
Powers Regulator Cx 


REGULATORS, AUTO- 
MATIC, Boiler 


Engineering 
Engineering 


Ace Instrument 
Askania Regulator Co. 
Atlas Valve Co 
sailey Meter { 

Brooke Eng. Ce 

Brown Inst. Div 
Campbell Cx« & & 
Cash Co 

Climax Engineering 
Defender Inst. & Reg 
Fisher Governor C« 
Foster ingg. Cx 
Foxboro Co 

Fuel Watchman 
General Controls 
General Power Plant 
General Regulater Corp 
Hagan Corp 
Hammel-Dahl ¢ 

Hays Corp 

Henszey Co 

Leeds & Northrup 
Mason-Neilan Regulator 
McAlear Mfg. Cx 
Mercon Regulator 
Minneapolis-Honeywell 
Perfex Corp 

Republic Flow Meters 
Ruggles-Klingemanr 
Shalleross Controls 
Tagliabue Corp Cc. J 
White Rodgers Elec 


REGULATORS, AUTO- 
MATIC, Compressed Gas 


American Meter Co 
Askania Regulator Co 
Bailey Meter Cx 
sastian- Blessing 

Block Mfg. Co 

Bristol Co 

Brooke Eng. Ce 

Brown Inst. Div 

Cash Ce 

Conoflow Corp 
Electrimatic Corp 
Fischer & Porter 
Fisher Governor Co 
Foster Engineering 
Foxboro C 

Frick Co 

General Controls 

Grove Regulator 
Hammel-Dahl Cx 

Hays Corp 

Hoke, Inc 

Manning, Maxwell & Moore 
Mason-Neilan Regulator 
McAlear Mfg. C« 
Mercon Regulator Co 
Moore Products 


Natural Gas 
Republic Flow Meters 
Reynolds Gas Regulator 
Robertghaw Thermostat 
Schade Valve Mfg. Co. 
Shallcross Controls 
Tagliabue Corp., C. J 
Vapor Recovery Systems 


RESULATORS. AUTO- 
MATIC, Condensation 
(See Controllers, Auto- 
matic, Condensation) 


REGULATORS, AUTO- 
MATIC, Consistency 


Equipment 


(Paper & Pulp) (See 
Controllers, Automatic, 
Consistency) 
REGULATORS, AUTO- 
MATIC, CURRENT 
Abrams Instrument 
Amperite Corp 
Amplifier Co 
Askania Regulator Co 
Automatic Elec. Chicago 
Automatic Temp. Control 
Beck Bros 
setts & Betts 
Bradley Laboratories 
Burlington Inst. Corp 
Clarostat Mfg. Co 
Cook Electric 
Cutler-Hammer, Inc, « 


DoAll 
Doelcam 
Eclipse 
Electric 
Furst 
General 


Co 

Corp 

Pioneer Div. 
Regulator 
Electronics 
Controls 
General Elec. Co. 
Hagan Corp. 

Lewis & Co., J. B. 
Lindberg Engineering 
Raytheon Mfg. Co 
Roller-Smith 

Rowe Engineering 
Rubicon Co. 

Sherron Metallic 

Sola Electric Co. 
Sorensen & Co. 
Thermo Electric Mfg. 
Thordarson Elec. Mfg. 


(Continued) 


Weltronic ¢ 
Westinghouse 
Wheek 


Wilson & Cr 


Elec 


Instruments 
‘o Gq { 


RESUS TENS. AUTO- 


ATic, D 
pa RY 
Damper) 


amper (See 
Automatic, 


REGULATORS, AUTO- 


MATIC, D 
Governors, 


istrict (See 
District) 


RESHA TERS, AUTO- 


ATIC, Draft 
Automatic, 


trollers, 
Draft) 


(See Con- 


REGULATORS, AUTO- 
MATIC, Drying Chamber 


Automatic Te 
Sailey Meter 
Barber-Colma 
Sristol Ce 
Foxboro ({ 
Fulton 
General ( 
Corp 
s Regul 


Elec 


Sylphor 
sontrols 


mp. Control 
ce 
n 


ator Co 


Controls 


REGULATORS, AUTO- 
M 


ATIC, F 


(see Controllers, 


eed Water 
Auto- 


matic, Feed Water) 

REGULATORS, AUTO- 
MATIC, Flow (See Con- 
trollers, Automatic, 
Fiow) 

REGULATORS, AUTO- 
MATIC, Flow Propor- 
tioning (See Controllers, 
Automatic, Flow Propor- 
tioning) 


REGULATORS, AUTO- 
MATIC, Fluid Propor- 


tioning (See Control- 
lers, Automatic, Fluid 
Proportioning) 


REGULATORS, AUTO- 
M 


ATIC, F 


Allis-Chalmer 


requency 


Burlington Inst 


Collins 
Doelcam 
Eclipse 
Electric 
General 
General 
Kellogg 
Leeds & 
Robinette Co 
Telechron, In 
Westinghouse 
Wheelco Inst 


Cory 
Pione 
Regi 
Cont 
Ele« 
Mwit 


Ne 


REGULATORS 
M 


ATIic, F 
Controllers, 
Furnace) 


) 
er 
tlator ¢ 
rols 

Co 
chboard 


orp 


orthrup 


Elec 
AUTO- 
urnace (See 
Automatic, 


REGULATORS, AUTO- 


MATIC, Gas (See Reg- 
ulators, Automatic, Air) 
REGULATORS, AUTO- 
ATIC, Humidity (See 
Controllers, Automatic, 
Humidity) 


REGULATORS, AUTO- 
MATIC, Liquid Level 


(See Controllers, Auto- 
matic, Liquid Level) 
aa ees, AUTO- 
ATIC, Load 
anis Chalmers Mfg. C« 
Burlington Inst. Cs 
Fisher-Pierce C¢ 
Foxboro Co 
General Controls 
Hagan Corp 
Hays Corp 
Lear, Inc 
Leeds & Northrup 
Leslie Co 
Mosher Electronic 
Norcross Corp 
Robinette Co., W. C 
Sorenson & Co 
Taylor Inst. Cos 
Westinghouse Elec 
Wilson & Co., G. C 
REGULATORS, AUTO- 
MATIC, Oil Feed 
Ace Instrument Co 
Askania Regulator C 
Atlas Valve Co. 
Bailey Meter Co 
Brooke Engineering 
Brown Inst. Div 
Cash Co. 


Fischer & Px 
Fisher Gover 


Foster Engg 
General Regt 
Hagan Corp. 


Hammel-Dahl 


Hays Corp 
Lammert & 
Leslie Co 
Lumenite El 
Mason-Neilan 
McAlear 
National 
Republic 
Sampsel 


Tagliabue Cx 
Taylor Inst 


Vaughn-G. E 
Manufacturing 


Wilgus 


Mfg. 
Airoil Burner 
Flow 
Time 
Spence Engineering 


rter 


nor 

Co 

uator Corp 
Co. 

Mann Co, 


ectronic 
Regulator 
Co 


Meters 
Control 
Co. 
rm. C, J. 
Cos 


Witt Co, 


SqSUl ATOR. AUTO- 
ATi Phase 
Allis Chalmers 


Clarke Inst. Corp. 
General Controls 
General Electric 


Kollsman 


Instrument 


Robinette Co, 


Westinghouse 





Elec. 


REGULATORS, a 
MATIC, Power 

Allis-Chalmers \ 

General Contr 


Shalleross Contr 
Sorensen & ( 
Westinghouse | 
REGULATORS, a 
MATIC, Pressur: 
Controllers, Aut 
Pressure) 
REGULATORS, a 
MATI Pump 
Allen Bradley ( 
Arca Reg 
Askania Regt 
Atlas Valve ( 
Automatic Contr 
Automatic Temp. ¢ 
Sailey Meter ( 
Beck Co 
Belfield Di 
Boylston ¢ 
Bristol Co 
Brown Inst. D 
Builders-Pr j 


ulat 


Fulton Sylpt 
Furnas 
General 
Hagan Corp 
Hammel-Dahl ¢ 
Henszey Cx 

Kiely & Mueller 
Klipfel Mfg. ¢ 
Leslie Cx 

Lumenite Electror 
Mason-Neilan Reg 
McAlear Mfg 
Mereon Regulator ¢ 
Northern Equip. ¢ 
Photoswitch Inc 


Republic Flow Met 
Robinette Co W ( 
Sampsel Time Cor 
Schade Valve Mf ( 


Spence Engineering ¢ 
Squires (« 
Swartwout Co 
Tagliabue Corp. ¢ J 
Vaughn-G, E. Witt ¢ 
Water Level Controls ¢ 
Yellow Spring Instr 
REGULATORS, AUTO 
MATIC. Refrigeration 
(See Controllers, Auto 
matic, Refrigeration 
REGULATORS, AUTO 
MATIC, RKVA 


Allis-Chalmers Mf ( 
General Electric 
Leeds & Northruy 
Thordarson Elec Mf 
Westinghouse Elec 


we AUTO- 
MATIC, Safety Fuel 
Shut-Off 


(See Valves 
Automatic, Safety Fuel 


Oe ia aan AUTO 
ATIC, Steam Pres 

~~ (See Controllers 
Automatie Pressure 
REGULATORS, AUTO 
MATIC, Synchronizing 
Allis-Chalmers Mf ( 
Automatic Elec Mf ‘ 
surlington Inst. ¢ 
Control Corp 


Counter & Control Cor 
Cutler-Hammer Ir 
Eclipse Pioneer 
General Controls 
Lear, Inc 


Robinette Co 

Shalleross Controls 

Westinghouse Elec 

REGULATORS, AUTO- 
MATIC, Temperature 
(See Controllers, Auto- 
matic, Temperature) i 

REGULATORS, AUTO 
MATIC, Time (See Con 

Automatic, 3 





trollers, 
Time) 


REGULATORS, AUTO- 
MATIC, Vacuum (See 2 
Controllers, Automatic ; : 
Pressure & Vacuum 


REGULATORS, AUTO- | 
TIC, Viscosity (See 
} i Ta Automatic 
Viscosity) 
REGULATORS, AUTO- 
MATIC, Voltage 
Allis-Chalmers 
American Transformer 
Amperite Corp 
Amplifier Co. 
Askania Regulator Cx 
Automatic Elec, Chicag 
Beck Co 
Bradley Laboratories 
Burlington Inst. Corp 
Clarostat Mfg. Cx 
Clippard Inst. Lab 
‘ollins Radio Co 
ommercial Research 
‘ommunication Meas 
‘ontrol Corp. ‘ 
Doelcam Corp. 
Eclipse- Pioneer 
Electronic Associates 
El-Troniecs, Inc 
Federal Telephone 
Ferris Inst. Corp 
Fredericks, George 
Furst Electronic 
General Elec. Co 


(Continued) 




















Instru 
AUTO 
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rs, Auto 
‘ation) 
AUTO 
A 


Mfg. ¢ 


lec 
AUTO.- 
y Fuel 
Valves 
fety Fuel 
AUTO. 
1 Pres 
trollers 
sure) 
AUTO.- 
renizing 
fg. ( 
Mfg. ( 
cr 


AUTO- 
rature 

, Auto- 
ture) 
AUTO 
See Con- 
tic, 


UTO- 
(See 

matic, 

uum) 

UTO- 

ty (See 

matic 


UTO- 


ner 














Instrument 


sti 
| mmuto'r Dresser 
Interne ional Resistance 
Kellog Switchboard 
Lewis * Co., J. B. ; 
Miller Co Bertrand F. 
Nucle Inst. & Chem. 
polarad Electronics 
process & Instruments 
Raytheon Mfg. Co. 
Reliance Instrument 
Richa json- Allen 
Rowe Engineering 
Sherron Metallic 


sola Electric Co, 
Sorensen fi a 
syperior Electric 
p> dee Elec. Prods 
Thordarson Elec. 
United Transformer C 
Ward Leonard Elec. Co 
Westinghouse Elec. 
Wheelco Instruments 
Wilson & Co., G. C. 
Yellow Spring Inst. Co. 
LATORS, AUTO- 
Ree tTiC. Water Pressure 
(See Regulators, Auto- 
matic, Pressure) 
ULATORS, AUTO- 
RE EATIC, Welding, Gas 
Bastian-Blessing Co. 
Cutler Hammer, Inc. 
Grove Regulator 
Hoke, Inc 
Linde Air Products 
Weltronic Co. 
LAYS, Automatic 
po & Westlake 
Advance Elec. & Relay 
Allen-Bradley Co 


American Inst. Co. 
Amperite Co. 

Autocall Co. ; 
Automatic Elec, Chicago 
Automatic Elec. Mfg 
Automatic Temp. Control 
Beck Co. 


Clare & Co. : 
Climax Engineering 
Cook Electric Co. 
Cramer Co., Inc. 
Cutler-Hammer, Inc. 
Eastern Industries 
Eclipse- Pioneer 
Edison, Inc., Thomas 
General Contreis Cc 
General Elec. Co. 
Guardian Elec. Mfg. Co. 
Hagan Corp. 
H-B Instrument 
Industrial Eng. Corp 
Industrial Timer Corp 
Kellogg Switchboard 
Mercoid Corp. 
Minneapolis- Honeywell 
Paragon Electric Co 
Perfex Corp. 
Phillips Control 
Potter & Brumfield 
Rolier-Smith 
Struthers- Dunn 
Triplett Elec. Inst. 
Ward Leonard Elec. Co 
Westinghouse Elec 
Weston Elec. Inst 
RELAYS, Capacity- 
Operated 


Automatic Elec, Chicago 


Corp. 


Automatic Elec. Mfg 
Automatic Switch 
Control 


Automatic Temp. 
Browning Labs. 
Cook Electric 
Electronic Lab. 


El-Tronics, Inc. 
General Controls 
General Flectric 


Lumenite Electronics 
Potter & Brumfield 
Struthers - Dunn 
Thermo Instruments 
RELAYS, Circuit 
Adams & Westlake 
Advance Elec. 
Allen-Bradley Co 

Allied Control Co 
American Inst. Co. 
Amperite Co. 

Autoeall Co. 

Automatic Elec., Chicago 
Automatic Elec. Sales 
Automatic Switch Co. 
Automatic Temp. Control 
Beck Co. 

Brown Inst. Div. 

Clare & Co. 

Cook Electric Co. 
Cutler-Hammer, Inc. 
Eastern Industries 

Eclipe Pioneer 

Edison Electrical Control 
Federal Telephone 

Friez Inst. Div. 

General Controls 

General Elec. Co, 

H-B Instrument 
Industrial Timer Corp. 
Kellogg Switchboard 
Leach Relay Co. 
Lumenite Elec. 

Miller Co., Bertrand F, 
Minneapolis- Honeywell 
Paragon Electric Co. 
Perfex Corp. 

Phillins Controls 
Precision Scientific 
Potter & Brumfield 
Roller-Smith 

Sampsel Time Control 
Sigma Instrument, Inc. 
“truthers-Dunn 

Triplett Elec. Inst. 
Ward Leonard Elec. Co, 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 


Control 


& Relay Co. 


RELAYS, Continuous 
Current 

Adams & Westlake 

Advance Elec. & Relay Co. 

Allen-Bradley Co. 

Allied Control Co. 

American Inst. Co. 

Arrow-Hart & Hegeman 

Autocall Co. 


Automatic Elec Chicago 
Automatic Elec. Sales 
Automatic Switch 


Automatic Temp. Control 
Clare & Co 

Cook Electric Co 
Cutler-Hammer, Inc 
Eclipse- Pioneer 

General Controls 
General Elec. Co 
Guardian Elec. Mfg. Co 
H-B_ Instrument 
Industrial Timer Corp 
‘ellugg Switchboard 
Leach Relay Co. 
Paragon Electric Co, 
Potter & Brumfield 
Price Electric Corp. 
Sigma Instruments 
Struthers-Dunn 

Triplett Elec. Inst. 
Ward Leonard Elec. Co, 


Westinghouse Elec. 
Weston Elec. Inst. Corp, 
RELAYS, Control 

Adams & Westlake 
Advance Elec. & Relay Co 
Allen-Bradley Co 
American Inst. Co, 
Amperite Co, 

Autocall Co 

Automatic Elec, Chicagt 
Automatic Elec, Sales 
Automatic Temp. Control 
Bailey Meter Co 
sarber-Colman 

Beck Co 

setts & Betts 

Brown Inst. Div 

B. W. Controller Corp 
Clare & Co, 

Control Corp. 


Cook Electric Co 
Cutler-Hammer, Inc 
Eastern Industries 
Eclipse-Pioneer 

Edison, Ine, Thomas 
Fisher-Pierce Co 
General Controls Co 
General Elec. Co 
Guardian Elec, Mfg. Co. 
Hagan Corp. 
H-B Instrument 
Industrial Eng. Corp 
Industrial Timer Corp 
Kellogg Switchboard 
Relay Co 

Miller Co., Bertrand F. 
Minneapolis- Honeywell 


National Time & Signal 
Pe:fex Corp 

Phillips Contro 
Photoswitch, Inc 

Potter & Brumfield 
Precision Scientific 
Precision Therm 

Price Electric Corp 


Robinette Co., W. C 
Roller-Smith Co 
Sampsel Time Control 
Sigma Instruments 
Struthers- Dunn 

Triplett Elec. Inst 
Ward Leonard Elec. Co 


Westinghouse Elec. 
Weston Elec. Inst. Corp. 
White Rodgers Elec. 


RELAYS, Current 
Adams & Westlake 
American Instrument 
Betts & Betts 
General Electric Co 
Guardian Electric 
H-B Instrument 
Perfex Corp. 
Phillips Control 
Potter & Brumfield 
Roller-Smith 
Sigma Instruments 


Triplett Elec. Inst. 
Ward Leonard 
Westinghouse Elec. 
Weston Elec. Inst. Corp 


RELAYS Demand Totaliz- 
ing 
Autocall Co. 
Automatic Elec. Chicago 
General Elec, Co. 
Guardian Electric 
Hagan Corp. 
Westinghouse Elec. 
RELAYS, Electromagnetic 
Advance Elec. 
Allen-Bradley Co 
Allied Control Co. 
American Inst. Co, 
Amperite Co. 
Arrow-Hart 
Autocall Co. 
Automatic Elec. 
Automatic Elec 
Automatic Switch 
Bender Warrick 
Bunnell & Co. 
Control Corp. 
Cook Electric Co. 
Clare & Co. 
Cutler-Hammer, 
Doelcam Corp. 
Eastern Industries 
Eby, Inc. 
Eclipse- Pioneer 
Engineering Res. & Dev. 
Friez Instrument Div. 
General Elee. Co, 
G-M_ Labs. 
Gorrell & Gorrell 
(Continued) 


& Hegeman 
Chicago 


Mfg. Co. 
Co. 


Ine. 


& Relay Co, 


Guardian Elec. Mfg. C« 
H-B_ Instrument 
Industrial Eng. Corp 


Kellogg Switchboard 
Leach Relay Co, 

Miller Co., Bertrand F 
Minneapolis-Honeywell 


National Time & Signal 
Penn Electric Switch Co 
Perfex Corp 

Phila. Thermometer Co 
Phillips Control 

Potter & Brumfield 
Precision Scientific 
Precision Therm. & Inst 
Price Electric Corp 
Sigma Instruments, Inc 
Stromberg Time Corp 
Struthers- Dunn 

Tork Clock 

Triplett Elec, Inst 
Ward Leonard Elec. Co 
Warrick Co 
Westinghouse Elec. 
Weston Elec, Inst. Corp 
White-Rodgers Electric 
RELAYS, Electronic 
Advance Elec, & Relay Co 
American Inst. Co 
Automatic Elec, Mfg 
Automatic Temp. Control 
Beck Co 

Bell & Howell 

Central Scientific 

Clare & Co., C 

Coleman Electric 

Cook Electric 

Cramer Co., Inc 
Cutler-Hammer, Inc 
Davis & Co., In Dean 
Eclipse-Pioneer 
Electronic Dev, Lab 


Eleectro-Medicai Lab 
Ess Instrument 
Fisher-Pierce Co. 
Fisher Scientific Co 
General Elec. Co, 
Gorrell & Gorrell 
Guardian Elee. Mfg 


Harvey Radio Labs 
H-B_ Instrument 
Leach Relay Co 
Lumenite Co 

Lyman Electronic 
Minneapolis- Honeywell 
Phillips Control 
Photoswitch, Ine. 
Potter & Brumfield 
Price Electric Corp 
Process & Instruments 
RCA Div 


Robinette Co., W. ¢ 
Sigma Instruments 
Struthers-Dunn 

Televiso Products 
Thordarson Elec. Mfg 
Wilson & Co., G. C 
RELAYS, Frequency 
Autocall Co. 

Automatic Elec. Chicago 
Automatic Switch Co 
Biddle Co 

Clare & Co., C. P 
Control Corp. 

Cook Electric 
Cutler-Hammer, Inc 
Eclipse- Pioneer 
Esterline-Angus Co 
General Elec. Co 
Guardian Electric 

Hickok Electrical Inst. 
Kellogg Switchboard 
Potter & Brumfieid 
Sigma Instruments 
Stevens-Arnold Co. 
Wallace & Tiernan 

Ward Leonard Electric Co 
Westinghouse Elec. 
RELAYS, Galvanometer 
Assembly Products 
Autocall Co. 
Automatic Elec. 
Automatic Temp. 
Cole Instrument 
Eby. Inc., Hugh H 

G-M Laboratories, Ine 
Potter & Brumfield 
Roller-Smith 

Rubicon Co 

Tagliabue Corp., C. J. 
RELAYS, Heavy Duty 
Adams & Westlake 
Advance Elec, & Relay Co 
Allen-Bradley Co. 
American Inst. Co, 
Autocall Co 
Automatic 


Chicago 
Control 


Flee. Chicago 


Automatic Elec. Mfg 
Automatic Switch Co 
Automatic Temp. Control 


Cook Electric 
Cutler-Hammer, Inc, 
Eclipse- Pioneer 
General Elec. Co. 
H-B_ Instrument 
Leach Relay Co. 
Miller Co., Bertrand F. 
Monitor Controller Co 
Philadelphia Thermometer 
Potter & Krumfield 
Price Electric Corp. 
Struthers-Dunn 
Ward Leonard Elec. Co 
Westinghouse Elec. 
Weston Elec. Ints. Corp. 
Zenith Electric Co. 
RELAYS, Instrument Con- 
trolled 
Adams & Westlake 
Advance Elec. & Relay 
American Inst. Co. 
Assembly Products 
Autocall Co. 
Automatic Elec. 
Automatic Elec. 
Automatic Temp 
Bailey Meter Co, 
Barber-Colman 


(Continued) 


Chicago 
Mfg. 
Control 


RELAYS 


- REGULATORS to 





SENSITIVE 





RELAYS 


®@ Compact 
© Shielded 
@ Light weight 
© Polarized 


@ Dust and 
weather tight 


ELECTRICAL THERMOMETERS 


RATIO RESISTANCE TYPE 


= 6S 


THERMAL 


@ Explosion proof A 
@ Tamper proof 
@ Non-arcing 


@ Ambient 
compensated 


@ Long trouble - 
free life 














RESISTANCE BULBS 


Two types: Tip-sensitive 
Stem-sensitive 


OTHER EDISON INSTRUMENTS 
Sealed Thermostats 
Temperature Controls 


INDICATORS 


Connected by meons of 
ordinary copper wire 


Temperoture Monitors 





INSTRUMENT DIVISION 


THOMAS A. EDISON INCORPORATED 


WEST ORANGE, NEW JERSEY 





Beck (< 


Brown Inst, Div 


( 
( 
( 
( 
( 
‘ 


Eclipse 
Electric Des. & 
Friez 
General 
( 
H-B 
Minneapolis- Honeywell 
Perfex 
Phila. 
Potter & 
Precision 
Precision 
Roller-Smith Ce 
Sigma 
Struthers- Dunn 


Triplett Electrical Inst 
Ward Leonard Elec. Co 
Weston Elec. Inst. Corp 
RELAYS, Light Sensitive 
(See Photoelectric below) 
RELAYS, Magnetic (See 
Relays, Electromagnetic) 
RELAYS, Mercury 
Adams & Westlake 
American Inst. Co 
Autocall Co 
Automatic Elec. Chicage 
Automatic Temp. Control 
Continental Elec, Co 


Guardian 


‘arter Radio Div 
‘lare & 

‘imax Engineering 
‘ole Instrument 
‘ook Electric Ce 
‘ramer & Co Inc 
Pioneer 


Instrument Div 
Elec. Ce 

suardian Elec Mfg. Cc 
Instryment 





Corp 
Thermometer Co 
srumfield 
Scientific 
Therm 


Instruments 


Tagliabue Corp., ¢ J 


Tork Clock 





Electric 
H-B_ Instrument 
Potter & Brumfield 
Precision Scientific 
Precision Therm 
Struthers-Dunn 
Weston Elec. Inst 
RELAYS, Mercury Tube 
Adams & Westlake 


Corp 


American Inst. Co. 
Autocall Cc 

Automatic Elec. Chicage 
Automatic Temp. Control 
Brown Inst. Co 

Clare & ( 

General Controls C« 
G-M Labs 

Guardian Elec. Mfg. Ce 
H-B_ Instrument 











Kellogg Switchboard 
Mercoid Corp 
Minneapolis- Honeywell 
Phila. Thermometer 
Potter & Brumfield | 
Precision Scientific 
Precision Therm 
Struthers-Dunn 
Ward Leonard 
Weston Ele 


Elec. Co 
Inst. Corp. | 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 








ADVANCE 
RELAYS 


Engineers and Designers 
who insist on dependable 
components have adapted 
ADVANCE RELAYS into their 
control circuits. They are 
specifying ADVANCE 
products, and are sub- 
mitting their relay prob- 
lems to us. Our expanded 
engineering and plant 
facilities, plus the recog- 
nized dependability of 
ADVANCE RELAYS, make it 
possible for us to offer 
the most complete line of 
relays for light, interme- 
diate and heavy duty 
applications. Proved and 
Improved relay perform- 
ance through ENGINEERED 
adaptability. 


Follow the Engineers fl 
to ADVANCE 









ADVANCE ELECTRIC & RELAY CO. 


1260 WEST SECOND STREET @ LOS ANGELES 26 CALIFORNIA 
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RELAYS 











Teleflight 





e Pressure Transmitters 


e Accelerometers 


e Altimeters 


For 


Remote 
and recording 


MINIATURE 
ELECTRICAL 
TRANSMITTERS 


indication 


e Fully temperature 
compensated 


e The Most RELIABLE 
precision instruments employing strain gage ele- 
ments ever constructed. 








e Air Speed Transmitters 


e Custom Instrumentation 


in 


Kspecially 


instruments 


size adapts 


with 


Teleflight instruments offer utmost aec- 
curacy and reliability. Wide research has 
produced 
hysteresis; with compensation for change 

sensitivity to 
Small 
limitations of space and weight. Powered 
by direct current the DC output signal is 
sufficient for operation of recording gal- 
vanometers; by alternating current the AC 
output is suitable for carrier systems. 
designed for industrial, air- 


negligible 


temperature. 
them 


to important 


craft and missile use, Teleflight instru- 
fents have linear output over their full 


Instruments 


over 


+170°F. An 


range and will measure both positive and 
negative functions 
65°F. to 


a range from 
individual cali- 


bration curve is supplied with each instru- 
ment after exhaustive tests. 


ENGINEERING PHYSICS DIVISION 


Dredric Pader, Inc. 


NORTH TONAWANDA, N, Y., U. S. A. 
Write for Teleflight bulletin 








RELAYS, Motor Driven 
Time Delay 

Advance Elec. & Relay Co, 

Allen-Bradley Co 

American Inst. Co. 

Automatic Elec, Mfg. 

Barber-Colman 

Betts & Betts 

Clarostat Mfg. Co. 

Controls, lac 

Cramer Co., Inc 

Eagle Signal Co 

Friez Instrument 

General Controls 

General Electric 

Guardian Electric 

Haydon Co A. W 

industrial Eng. Corp. 

Industrial Timer 

Lumenite Electronics 

Paragon Electric Co, 

Potter & Brumfield 

Price Electric Co 

Struthers - Dunn 

Ward Leonard Elec, Co. 

Westinghouse Flec 

Weston Elec, Inst 

Zenith Electric Co 


Corp. 


RELAYS, Movable Coil 
A.C. 





Advance E & Relays 
Automatic Elec. Mfg 
Electro-Tech. Equip. 


Esterline-Angus Co, 
General Elec. Co, 
Roller-Smith Co, 
Triplett Elec. Inst. 
Westinghouse Elec. 
Weston Elec, Inst 


RELAYS, Overload 
Adams & Westlake 
Advance Blec 
Allen-Bradley Co. 
Autocall Co 

Automatic Elec, Chicago 
Automatic Elec. Mfg. 
Automatic Switch Co 
Automatic Temp. Control 
Bunnell & Co, 
Burlington Inst. Corp. 
Clare & Co. 

Cook Electric 
Cutler-Hammer, Inc 


Corp. 


Edison, Instrument Div. 
General Elec. Co 
(Continued) 


& Relay Co. 


Guardian Elec, Mfg. Co, 
Leach Relay Co. 

Potter & Brumfield 
Price Electric Corp. 
Roller-Smith Co. 

Sigma Instruments 
Standard Elect, Prods. 
Struthers -Dunn 
Ward-Leonard Elec, Co, 
Westinghouse Elec. 


RELAYS, Permanent Mag- 
net Movable Coil 
Assembly Products 
Bunnell & Co. 
Cole Instrument 
Electric Des. & Mfg. 
Esterline-Angus Co. 
General Elec, Co. 
Guardian Electrit 
Roller-Smith Co, 
Triplett Electrical Inst. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
RELAYS, Photoelectric 
Advance Elec. & Relay Co 
American Inst. Co. 
Automatic Temp. Control 
(Continued) 


Autoron Co, 
Clare & Co, 
Continental Elec. Co, 
Cutler-Hammer, Inc, 
Detect-O-Ray 
Dickson Co. 
Eby, Ine. 
Electronic Controls 
Electronic Dey. Lab. 
El-Tronics, Inc 
Ess Instrument Co. 
Fisher-Pierce Co, 
General Controls Co, 
General Elec, Co, 
Gorrell & Gorrell 
Guardian Electric 
Leach Relay Co, 
Lumenite Elec. 
Phillips Control 
Potter & Brumfield 
Potter Instrument 
Photoswitch, Ine. 
Precision Therm. 
Rehtron Corp. 
Rubicon Co. 
Sigma Instruments, Inc. 
Tagliabue Corp., C. J. 
(Continued) 


Triplett Elec. Co 

Ward Leonard Elec. Co 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 
RELAYS, Polarized 
Autocall Co. 

Automatic Elec. Chicago 
Automatic Elec. Mfg. 
Barber Colman 

Bunnell Co,, J. H. 

Ex« lipse- Pioneer 

L. A. B. Corp. 

Maxson Corp 

Miller Co., Bertrand F. 
Precision Therm. & Inst. 
Price Electric Corp, 
Sigma Instruments 
Stevens-Arnold Co. 
Struthers-Dunn 

Triplett Elec. Inst. 
Westinghouse Elec, 
Weston Elec. Inst. Corp. 
RELAY, Power 
Advance Elec, & 
Allen-Bradley Co. 
American Inst. Co 
Automatic Elec, Chicago 
Automatic Elec. Mfg. 
Automatic Switch Co, 
Clare & Co, 
Cutler-Hammer, Inc, 
Detect-O-Ray 

Eclipse- Pioneer 
Esterline-Angus Co, 
General Controls Co, 
General Elec. Co. 
Grayhill 

Hagan Corp 

H-B Instrument 

Leach Relay Co. 

Phillips Control 

Potter & Brumfield 
Price Electric Corp 
Robinette Co., W. C. 
Roller-Smith Co. 
Struthers-Dunn 

Ward Leonard Elec. Co. 
Westinghouse Elec, 
Weston Elec. Inst. Corp. 
RELAYS, Power Factor 
Advance Elec. & Relay Co. 
Cutler-Hammer, Inc. 
Esterline-Angus Co. 
General Electric Co, 

4. A. B. Corp. 

Potter & Brumfield 
Westinghouse Elec, 
RELAYS, Resistance, D.C. 
Advance Elec, & Relay Co. 
Autocall Co 

Automatic Electric Chicago 
Bunnell & Co. 

Clare & Co., C. P. 

Cook Electric Co 
Cutler-Hammer, Ine. 


Relay Co, 


Esterline Angus 
General Elec. Co. 
Guardian Electric 


Kellogg Switchboard 

Leach Relay Co. 

Potter & Brumfield 

Price Electrie Corp, 

Sigma Instruments 

Ward Leonard Elec. Co. 

RELAY, Sounding 

Leupold & Stevens 

RELAYS, Stepping 

Autocall Co. 

Automatic Elec. 

Automatic Elec. 

Clare & Co 

Collins Radio Co, 

Cook Electric 

General Elec. Co. 

G-M Laboratories, Inc. 

Guardian Electric 

Roller-Smith 

Struthers-Dunn 

Westinghouse Elec. 

RELAYS, Telephone Aux- 
iliary Ringing 

Advance Elec. & Relay Co. 

Autocall Co 

Automatic Elec. 

Clare & Co. 

Control Corp. 

Cook Electric 

Federal Telephone 

Guardian Electric 

Kellogg Switchboard 

Leach Relay Co. 

Phillips Control 

Potter & Brumfield 

Price Electric Corp. 

Sigma Instruments 

Struthers-Dunn 

RELAYS, Temperature 

Advance Elec. & Relay Co. 

Assembly Products 

Autocall Co. 

Automatic Temp. Control 

Clare & Co., C. P. 

Cole Instrument 

Conk Electric Co. 

Edison Elec. Controls 

Friez Instrument Div. 

General Controls 

General Elee. Co. 

Gleason-Avery, Inc 

G-M Laboratories, Ine. 

Guardian Electric 

H-B Instrument 

Lewis Engineering 

Leach Relay Co. 

Minneapolis- Honeywell 

Potter & Brumfield 

Sampsel Time Control 

Snencer Thermostat Co. 

Struthers-Dunn 

Taliabue Corp.. C. J. 

THinlett Elec. Inst. 

Westinghouse Elec. 

Weston Electrical Inst. 

RELAYS, Temperature 
Compensated 

Betts & Betts 

Edison. Ine., Thomas 

Fuel Watchman 

Guardian Elettric 

Sigma Instruments 

Walace & Tiernan 


Chicago 
Sales 


Chicago 


RELAYS, Therma 
Delay 
Adams & West 
Advance Elec. & 
Allen-Bradley ( 
Am. Gas Accur 
American Inst 
Amperite Corp 
Autocall Co 
Automatic Ele« 
Automatic Ele: 
Automatic Ten 
Betts & Betts 
Clare & Co 
Clarostat Mfg. ( 
Cook Electric (Cy 
Cramer Co., In 
Cutler-Hammer, | 
Eagle Signal Cor; 
Edison, Inc Tr 
Electronic Prod. ¢ 
Fisher-Pierce ¢ 
General Control 
General Elec. ( 
Guardian Elec M 
Industrial Eng. « 
Industrial Timer ( 
Leach Relay (x 
Lumenite Electr 
Magnetic Gauge ( 
Meletron Corp 
Paragon Electric ( 
Partlow Corp 
Perfex Corp 
Potter & Brumfic 
Precision Therm 
Preferred Utilities \ 
Roller-Smith Co 
Sigma Instruments 
Struthers-Dunn 
Ulanet Co., Gee 
Ward Leonard Ele: 
Weston Elec. Inst. ¢ 
Westinghouse Elec 
White-Rodgers Ele 
RELAYS, Time Delay (Se 
Relays. Thermal = Time 
Delay 
RELAYS, Transformer 
(Low Voltage) 
Advance Elec. & Rela 
Allen-Bradley Co. 
Auth Elec. Spec 
Automatic Electric C! 
Barber-Colman 
B. W. Controller Cor 
Friez Instrument Diy 
General Controls Co, 
General Elec, Co 
Gleason-Avey, Inc 
Guardian Elec, Mfg. ¢ 


H-B Electric 
Industrial Eng. Corp 
Lumenite Electronics 
Mercoid Corp. 


Miller Co., Bertrand F 
Minneapolis-Honeywell 
Paragon Electric Cx 
Partlow Corp. 

Perfex Corp 

Potter & Brumfield 
Sampsel Time Control 
Sigma Instruments, Ir 
Struthers-Dunn 
Thordarson Elec. Mfg 
Ward Leonard 

Warrick Co. 
Westinghouse Elec. 
White-Rodgevs Electrix 
RELAYS, Vuceum Contact 
American Inst. Co 
Edison, Inc., Thomas 
General Elec. Co, 

H-B Instrument 
Lumenite Electronics 
Skaneateles Mfg. Co 
Struthers-Dunn, In 
RELAYS, Vacuum Tube 
Advance Elec. & Relay ( 
American Inst. Co. 
Amperite Co 
Automatic Elec. Mfg. 


Automatic Temp. Contr 
Continental Elec. Co. 
Eby, Inc. 
Ectipse-Pioneer 
Edison, Inc., Thomas 


Electro-Medical Lab 
Electronic Dev. Lab 
Electronic Prod, Co, 
El-Tronics, Inc. 
Fisher-Pierce Co. 
General Controls Co 
General Elec. Co. 
Harvey Radio Labs. 
H-B Instrument 
Kellogg Switchboard 
L. A. B. Corp. 
Leach Relay Co. 
Lumenite Electronics 
Metron Instrument 
Precision Therm. 
Robinette Co., W. C 
Sigma Instruments 


Skaneateles Mfg. Co. 
Struthers-Dunn 
Sylvania Elec. Prods 


Tagliabue Corp., C. J 
Wilson & Co. 
RELAYS, Voltage 
Adams & Westlake 
Advance Elec. & Relay 
Allen-Bradley Co. 
Amperite Co. 

Autocall Co. 
Automatic Elec. Chicago 
Automatic Elec. Mfg. 
Automatic Switeh Co 
Barber-Colman 

Clare & Co., C. P. 
Cook Electric 
Cutler-Hammer, Inc 
Eby, Inc., Hugh H. 
Eclipse- Pioneer 
Esterline-Angus Co 
Ferranti Electric, Inc. 
General Controls 
General Elec. Co, 
Guardian Electric 


(Cortinued) 
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RHEOSTATS to SEISMOGRAPH 
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RELAYS to RHEOSTATS 


< : 











BRISTOL'S REX RHEOSTAT CO. 
























ra BALDWIN L.I.,N-Y. = 
lec ( =) 
lec 

= = 
c METAMETER =" 
Th Telemetering — Remote measure- =| 
od. ¢ =3 
iio ment and automatic control =| 
a. 

Co 

= 

Inst. ¢ 

Elec 

Elec 





@ Delay (Se 
ermal Time 


SERIES 500 RECEIVER 


ETT er 
Bristol’s Metameter System of Telemetering gives COLT Tt 





































nsformer an accurate, up-to-the-minute account of conditions at : , - : itil en 
e) remote points . . . enables you to anticipate ab- ae é : Bs 
« Rel normalities . . . prevent them from developing into 
Co | emergencies. Measures pressure, flow, temperature, 
ie liquid level, motion and gate position, voltage, current 
trie Ch power, totalized power load, and reactive volt amperes. \ 
The impulse-duration principle on which the Bristol ~ : oieeranats 
ler Cor Metameter works gives you the further advantage of 
oo. Seiitates ciesit’. rofle beams or any TUBULAR SLIDE-CONTACT RHEOSTATS with 
§ Lo simple two-wire circuit . . . radio beam... or any — . a on i af . ‘ at uae . 
* convenient circuit you may select. SELF-LUBRICATING FLOATING CONTACT ELEMENT 
Ti " " m= A 
Mfg. ( ALSO: REMOTE AUTOMATIC CONTROL. e Protected and Unprotected Types e Easy and accurate adjustment. 
ore. VITREOUS ENAMELED ROUND POWER RHEOSTATS with 
SI) J . ‘ J ’ ’ ~~ TF - a r 
leis THE BRISTOL COMPANY SPRING-HINGED CONTACT ARM e¢ 7 Types @ 50 to 500 Watt. 
‘trand F 
ra hy 113 BRISTOL ROAD, WATERBURY 91, CONN. UL APPROVED e With and without Housing ¢ Permanent smooth action. 
field 
sontrol 
nts, Inc 
Mfg Hart Manufacturing Co Statham Labs Instrument Resistors Madison Elec. Prod. Div RESISTORS, Standard National Electrie Contr 
Hathaway Inst, Cx Tagliabue Corp., C. J. International Resistance Mallory & Co (See Standards, Resis- Ohmite Mfg. ¢ 
Leach Relay Co. bh — Instruments Leeds & Northrup Measurements Corp tance) Resistance Prod. Co 
lec. Lumenite Electronic apor Recovery Systems Mallory & Co Ohmite Mfg. Co Resistors, Inc 
Electric Philips Control Westinghouse Elec. Ohmite Mfg. Co Resistance Products (x RESISTORS, Variable Rex Rheostat Co 
um Contact Potter & Brumfield Wilson & Co Precision Resistor Co. Shallcross Mfg. Co Aerovox Corp Rubicon ¢ 
Co, Reliance Instrument Co. Yardeny Engineering Resistance Products Technology Instrument Allen Bradley ¢ Shalleross Mf ( 
homas Roller-Smith Co. REMOTE - METERING Rubicon Co Ward Leonard Elec, Co, teck Bros Simpson Electric ¢ 
0, Sigma Instruments EQUIPMENT, HY- Sensitive Research Inst Welwyn Electronic Jas. G. Biddle (x Stieht Co 
) Struthers Dunn, Ine. DRAULIC Shalleross Mfg. Co RESISTORS, High Voltage Centralab Dis Technology Instrument 
‘onics Sylvania Elec. Prod Automatic Temp. Control Van Dyke Instruments Associated Research Clarostat Mfg. C Van Dyke Instruments 
t. Co. Triplett Electrical Inst Builders- Providence Ward Leonard — Beck Bros Cutler-Hammer, Ine Ww ard Leonard Electr Co 
Inc Wat Geomeard Elec. Co. Emery Co., H. Westinghouse Elec Clarostat Mfg. Co Daven Co Welwyn Electronk 
im Tube Westinghouse Elec. Farris Engg. Corp. RESISTORS, Adjustable = Cole Instrument De Jur-Amsco ee toe Cen 
Relay Co Weston Electrical Inst Leupold & Stevens Aerovox Corp. Cutler-Hammer Inc Federal Instrument eston Ele . ee 
Co. aeaeen a a er Allen Bradley Co, General Elec. Co Ford Engineering RHEOSTATS, Battery 
REMOTE - METERING Servo Corp. of America Carter Parts Div. Hardwick. Hindle, Ine. General Elec. Co Charging 
Mfg. EQUIPMENT, ELEC- Skaneateles Mfg. Co Clarostat Mfg. Co Instrument Resistors Co General Radio Allen-Bradley ¢ 
Contr ‘ TRICAL Smith Meter Co. Cutler-Hammer, Inc International Resistance Gray Instrument (Cx teck Bros 
y Westingt > Elec » ’ I 
Co. > Ace Instrument Co stinghouse Elec. Daven Co. J B L Instrument Co. Hardwick, Hindle. Inc Centralab Div 
American Temp. Ind REMOTE-METERING De Jur-Amsco Madison Elec. Prod, Di Helipot Corp Clarostat Mfg. Co 
= Automatic Temp. Control EQUIPMENT, Pneumatic “eneral Radio Co. Ohmite Mfg. Co Instrument Resistors (¢ Cutler-Hammer, ft 
10M ae > Bristol Co, American Meter Co Hardwick, Hinde, Inc. Reiner Electronics International Resistance De Jur- Amsco 
Lab. Brooks Rotameter Automatic Temp. Control Instrument Resistors Co Resistance Products Co Lectohm, Inc Hardwick, Hindle Ine 
Lab Brown Inst. Div. Bristol Co International Resistance Sensitive Research Inst Leeds & Northrup Co International Resistance 
Co, Builders- Providence Brooks Rotameter Lectrohm Ine. Shallcross Mfg. Co. Lewis Engineering Natl. Elee. Controller 
© Clarke Inst. Corp. Brown Inst. Div Leeds & Northrup Simpson Electric Co : Mallory & Co Ohmite Mfg. Co 
. Cole Instrument Builders-Providence Lewis Engineering Ward Leonard Electrie C Muter Co Rex Rheostat ( 
Co & Control Corp. Conoflow Corp Mallory & Co, — Westinghouse Ele ; Natl. Elec, Controller Ward Leonard Elee. Co 
), : Elec, Tachometer Corp Emery Co., A. H. Model Engineering Weston Elec Inst. Corp Ohmite Mfg. Cé 
abs. { Electronic Associates Farris Engg. Corp. Ohmite Mfg. Co. RESISTORS, Manganin Resistars, Inc RHEOSTATS, Field 
Esterline-Angus Co. Fischer & Porter Resistors, Inc, — Associated Research Rex Kheostat ( Cutler-Hammer, Inc 
ard Farnsworth Teievision Annan Co. + Ae gman Co. teck Bros tubicon Cx General Electric ( 
Ne F agan Corp. ‘ 4 0. ‘ole 2 . Shalleross Mfg Ohm ite ifg. Co 
a ee Haydon Co., A. W Technology Instrument — Sticht Co, Ward Leonatd Elec. Co 
a Flader. Inc., Fredric — ee Regulator Le ed AR ec pe De Jur -—~ - romnstons , tnstrument RHEOSTATS, Laboratory 
q FS - 5 ’ “ A . ctronic v wab a 8 ents 7 , . . 
, Gensel Elce Co Republic Flow Meters were Leonard leetric a eee instrument Ward Leonard Electric eae ey ‘Isat ‘ 
iy W. & I zE Gurley Taylo — —— Weeeereee te General Radio Co eck “Bre ; 
8 : alli Taylor Inst. Cos. RESISTORS, Carbon Com- (ray Instrument Co siddle Cc 
. Ha « ; ra , RESISTORS, Wire Wound fiddle Co., Jas. G 
Co. ng Co RESISTANCE LOADING pression = Hardwick, Hindle, Inc Aceover Core Centraleb )Div 
Prod Hays Corp. — ; EQUIPMENT Siee-Eeetiey Ce. instrument Resistors C« Associated Research Cole Instrument 
oy H & , ; Cole Instrument Beck Bros. Leeds & Northrup Co Automatic Elec. Chicag¢ De Jur-Amsco Corp 
c. J & H_ Thermostats D . Eastern Specialty Co ‘ “le > I ere - seas ; i 
Jacobs Instruments de Jur- Amsco Evli Pit cae Madison Elec, Prod viv 3eck Bros Ford Engineering 
Kellogg Switchboard Eastern Specialty Co. lipse-kioneer LIV Ohmite Mfg. Co Biddle Co.. Jas. G Central Scientific Co 
je Kollsman Inst. Div General Elec. Co, Jas. G. Biddle Co Radio City Products Carter Parts Div Centralab Div 
ce Le foo. . Hardwick, Hindle, Inc. Instrument , Resistors Reiner Electronics Clarostat Mfg. C Chicago Apparatus ¢ 
Relay Landis & Gyr International Resistance Keystone Carbon Resistance Products € Cole Instrument Clarostat Mfg. Co 
¥ Leeds & Northrup Co Precision Resistor Co. Natl, Carbon Co., Inc Rubicon Co Cutler-Hammer, In Daven Company 
Leukurt Electrie Co ‘ Shallcross Mfg. Ohio Carbon ve Sensitive Research Inst Daven Co Eastern Specialty ( 
Martin-Hubbard Corp Ward Leonard Speer Carbon Co. Shalleross Mfg. Co De Jur-Amsec Electronic Associates 
~ sa Mason-Neilan Regulator RESISTANCES Welch Mig. Co. Van Dyke Instruments Electro-Tech Equip General Radio ¢ 
} a Moisture Register Co. Aerovox , Corp : RESISTORS, High Fre- Westinghouse Elec Federal Instrument G-M Labs ; 
‘ Moore Products Allen-Bradley Co quency RESISTORS, Molded General Elec. Co Gray instrument ¢ 
P Panoramie Radio Co, Associated Research Beck Bros. Aerovox Corp General Radio Co, Hardwick. Hindle, Ir 
"enn Ind. Inst. Co. Automatic Elec. Chicago Clarke Inst. Corp Allen-Bradley C Gray Instrument ¢ Helipot Corp 
! ioneer Instrument Beck Bros. Corning Glass Works 3eck Bros Hardwick, Hindle, In International Resistar 
"a ‘olarad Electronics Central Scientifie Co. Daven Co Clarostat Mfg. Co Instrument Resistors Co Mallory & ¢ 
: ‘epublic Flow Meters Clarostat Mfg. Co Erie Resistor Corp Erie Resistor Corp International Resistance Natl. Elee. Cor 
vere Corp. Cutler-Hammer, Ine, General Elec. Co General Elec. C Leetrohm, Inc ; National Tech. Lat 
5 sen Engg. Products Daven Co General Radio Co " Leeds & Northrup Ce Ohmite Mfg. ¢ 
Inc haevitz Eng. Electronic Dev. Lab Hardwick, Hindle, Inc Madison Elec. Prod. D Rex Rheostat ¢ 
grvo Corp. of America General Elee. Co Instrument Resistors C« Mallory & ¢ Rubicon ¢ 
erron Metallic General Radio Co International Resistance Medel Engineering Schaefer Bros, ¢ 
meateles Mfg. Co. Gray Instrument Leeds & Northrup (C« Muter ¢ Sticht ¢ 
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SEISMOGRAPHS to SPECTROGRAPHS 
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RHEOSTATS to SEISMOGRAPH 


Technology Instrument 
Thwing-Albert Inet Co, 
Van Dyke petreeente 
Ward-Leonard Elec Co 
SESSOTATS, Meter Test- 


ng 

allen Bradiey Co, 
Bere > 
Biddle Ce 
Clarostat Mfg. Co. 
Cole Instrument 
Daven Co, 

De Jur-Ameco 
Eastern Specialty Co 
Gray Instrument Co 
International Resistance 
Northrup 


Corp 


ar 
Controller 
Ohmite Mfg. Ce 

Rex Rheostat 
Shallcross Mfg 
States Co 
Ward Leonard Elec, Co, 
RHEOSTATS, Slide Wire 
teck Eros. 
Biddle Co., 
Central Scientific 
Chicago Apparatus 
Clarostat Mfg. Co 
Cole Instrument 
Cutler-Hammer 
Ford Engineering 
General Kadio Co 
Gray Instrument Co 
Hardwick, Hindle, 
Helipot Corp 

Leeds & Northrup 


Jas. G. 
Co, 
Co 


Ine. 


Inc 


Natl. €lec. Controller 
National Tech. Labs. 
Ohmite Mfg. Co 
Rex Rheostat Co. 
Rubicon Co 
Shallcross Mfg. Co. 


Sticht Co 
Technology Instrument 
Thwing-Albert Inst. Co 


Van Dyke Instruments 
Welch Scientific 
RIDEOMETERS, RIDE 
COMFORT Reeorder & 
Riding-Quality tnstru- 
ments 


Calidyne Co 


Commercial Research 


Impact Register Co 

Jaeger Watch Co 

Sax! Instrument 

Sperry Products, Inc 

ROTAMETERS (See Fiow- 
meters, Area, Free Float 
Type) 

RUBBER STOPPERS 

Rhodes Metaline Co, 

RULES, Adjustable Curve 
(See Drawing tnstru- 
ments) 

RULES, Aluminum 

towen & Co 

Keuffel & Esser Co, 

Lufkin Rule Co 

Warren-Knight Co 

RULES, Brass 

Bliss & Co 

Grammes & Sons 

Lufkin Rule C« 

Mico Instrument Co. 


Starrett Co 
Warren-Knight Co. 
RULES, Caliper 
American Measuring 
Brown & Sharpe 
Glogau & Cx 
Lufkin 
Millers Fs 
Starrett Co 
Union Tool Co 
Warren-Knight Co, 
RULES, Drafting Room 
(See Drawing Instru- 
ments) 
RULES, Folding 
Bliss & Cc 
Dietzgen Co 
Keuffel & Esser Co, 
Lufkin Rule Co 
Post Co Frederick 
Speide! & Co 
Starrett Co 
Warren-Knight 
Weber Cc 
White Co David 
RULES, Glass 
Fish-Schurman 
Dusenberry Co 
Electronic Products 
Engineers Specialty Div. 


Inst. 


Co 


Co. 


Glass Engraving Co. 
Kontes Glass Co 

Mico Instrument Co, 
Palos Optical Co 
Phoenix Prec, Inst. 
Scientific Glass App. 
RULES, Parallel 
American Meas. Insts. 
Bliss & Co. 
Dietzgen Co 
Hamiiton Mfg. Co 


Keuffel & Esser Ce 
Lufkin Rule A ‘0 

Negus, T & J. D. 
Palos Opitcal Co 
Speidel & Co 
Warren-Knight Co. 
White Co., Ine, 


Weber Co 

RULES, Precision Standard 

Amer. Measuring Insts, 

Bowen & Co, 

Brown & Sharpe 

Engineers Specialty Div. 

Gaertner Scientific Corp. 

Griswold Mfg. Co 

Lufkin Rule Co. 

Starrett Co 

RULES, Shrinkage 

Brown & Sharpe 

Keuffel & Esser Co. 

Lufkin Rule Co, 

Speidel & Co 
(Continued) 
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Starrett Co 

Warren-Knight Co. 

Weber Co. 

RULES, Slide (See Draw- 
ing Instruments) 

RULES, Steel 

American Measuring - Insts. 


Bowen & Co 
Brown & Sharpe 
Keuffel & Esser Co, 
Lufkin Rule Co 
Mico Instrument 
Millers Falls Co, 
Scherr Co., - Inc, 
Speidel & Co, 
Starrett Co 
Union Tool Co. 
Warren-Knight 
Weber Co 
RULES, Wood 
Henschel & Co 
Keuffel & Esser 
Lufkin Rule Co 
Post Co., Frederick 
Speidel & Co 
Warren-Knight Co, 
Weber Co 
RUNNING TIME RE- 
CORDERS 
Alden 


Co 


Co, 


Co. 


Products 


American Time Prod 
Bristol Co 

Cincinnati Time Rec 
Cramer Co,., Inc 
Gorrell & Gorreil 
Marion a Inst. 


Westinghouse Ele 
RUNNING TIME. TOTAL- 
IZERS 
Bristol Co, 
Cincinnati Time 
Cramer Co Ine, 
Dale Instruments 
Elec, Tachometer Corp 
Gorrell & Gorrell 
Haydon Co., A. W 
Jaeger Watch Co 
Lumenite Electronic 
Production Instrument 
Serdex, Inc 
Standard Elec. Time 
SACCHARIMETERS 
Aloe Co., A. 8 
Bausch & Lomb 
Central Scientific 
Griebel Co 
Jarrell-Ash Co, 
Kimble Glass 
Moeller Instrument Co 
Precision Thermometer 
Rieker Inst. Co. 
Rudolph & Sons 
Sargent & Co. 
Trerice Co 
Weksler Thermometer 
SACCHAROMETERS 
Central Scientific Co. 
Fleischhauer & Son 
Griebel Co 
G. M 
H. B 
Kimble Glass Co. 
Moeller Instrument Co 
Precision Therm. & Ins 
Rascher & Betzold 
Rieker Inst. Co. 
Ruehfel Co 
Scientific Inst. Co 
Tagliabue Corp., C. J. 
Taylor Inst, Cos 
Testrite Instrument 
Trerice Co 
Wagner & Son 
Weksler Thermometer 
SALINITY INDICATORS 
Bendix Marine Products 
Central Scientific Co 
Engineering Labs., Inc. 
Fleischhauer & Son 
G. M. Mfg. Co., Ine. 
Co 


Ree. 


Opt 
Co 


Co., Ine, 


_ 


Co 


Co. 
Industrial Insts., 
Instrument Lab 
J-B-L Instrument 
Leeds & Northrup Co. 
Moeller Inst. Co 
Precision Therm. & Inst, 
Rascher & Betzold 
Rubicon Co. 
Ruehfel Co 
Scientific Inst. Co. 
Tagliabue Corp., C. J, 
Taylor Inst. Cos. 
Thwing Albert Inst 
Trerice Co 
Weksler Thermometer 
Wagner & Son 
Westinghouse Elec. 
SALINOMETERS (See 
Salinity Indicators) 
SAMPLER, Boiler Water 


Inc. 


Co, 


Hagan Corp. 

Tagliabue Corn., C. 
SAMPLER, Oij/ 

Braun Corp 

Central Scientific Co, 
Hoke, Inc. 

Johnston & Jennings Co. 
Precision Scientific 
Proportioneers, Ine. 
Refinery Supply Co 
Scientific Glass Apparatus 


Shand & Jurs 

Vapor Recovery Systems 

SAMPLERS, Oi! Bottom/ 
hole 

Coleman Inst. & Mfg. 

Hoke, Inc. 

Precision Scientific 


R 

SAMPLERS, Sewage 
Ruilders- Providence 

Central Scientific Co. 
Precision Scientific 
Scientific Glass Apparatus 
Thwing-Albert Inst. 
SAMPLERS, Siit 
Central Scientific 
Instruments Corp. 
Leupold & Stevens 


Co, 








SPECTOGRAPHS to STOPWATCHES 


SAMPLERS. Snow 
Leupold & Stevens 


SCALES (See also object 
s 1 eeuroment and Con- 
rol) 


SCALES, Antimony Test 
Howe Scale Co. 
Seederer-Kohlbusch, 
Troemner, Henry 


SCALES, Automatic 
Automatic Scale Co, 
Buffalo Scale Co. 
Chatillon & Sons 

Exact Weight Scale 
Fairbanks, Morse & Co. 
Gump Co 

Howe Scale Co 
International Bus, Mach. 
Jacobs Bros, C« Inc. 
Merrick Seale 
Porter, George K 
Richardson Scale Co 
Schaffer Poidometer Co 
Seedburo Equipment 
Streeter-Amet Co. 
Taledo Scale Co. 
Triner Sales Co 
Yale & Towne Mfg 
WaHace & Tiernan 


SCALES. Bag Filling 
Awtomatic Scale Co 
Exact Weight Scale 
Fairbanks, Morse & 
Gump Co 
Howe Scale 
Jaecbs Bros, Co 

Richardson Scale Cc 
Seedburo Equipment 
Toledo Scale Co 

Yale & Towne Mfg 


SGALES. Basis Weight 
Amthor Testing Inst. Co 
Becker Div., Christian 
Buffalo Scale Co, 

Cady & Co., E., 

Exact Scale Co, 

Howe Scale Co 
Seederer-Kohlbusch 
Testing Machines, Inc 
Thwing-Albert Instrument 
Toledo Scale Co 

Triner Sales Co 

Yale & Towne Mfg 


SCALES, Bulk Weighing 


Inc, 


Co. 


Co 
Co 


Co, 


Automatic Secale 
Becker Div., Christian 
Buffalo Scale Co 


Chatillon & Sons 
Conoflow Corp 

Emery Co., A. H 
Exact Weight Scale Co 
Fairbanks, Morse & Co. 
Gump Co., B. F 
Howe Scale Co 

Jacobs Bros, Co. 
Merrick Scale Mfg 
Richardson Scale Co 
Schaffer Poidometer Co. 
Streeter-Amet Co. 
Toledo Scale Co 
Triangle Package 
Triner Sales Co 
Troemner, Henry 
Yale & Towne Mfg 


SCALES, Cement Batching 
Buffalo Scale Co 
Chatillon & Sons 

Exact Weight Scale Co. 
Fairbanks. Morse & Co, 
Howe Scale Co ’ 
Richardson Scale Cec 





Mach. 


Streeter-Amet Co, 
Toledo Scale Co 
Triner Sales Co, 


SCALES. Checking 
Becker Div., Christian 
Buffalo Scale Co, 
Chatillon & Sons 
Exact Weight Scale 
Fairbanks. Morse & Co 
Howe Scale Co 
Jacobs Bros. Co.,, 
Merrick Scale Mfg 
Richardson Scale Co, 
Toledo Scale Co, 
Triner Sales Co 

Yale & Towne Mfg. 


SCALES, Classifying 
Chatillon & Sons 

Exact Weight Scale Co. 
Jacobs Bros. Co., Inc 
Merrick Scale Mfg. Co. 
Toledo Scale Co. 
Triner Sales Co. 

Yale & Towne Mfg. 


SCALES, Computing 
Amthor Testing Inst. 
Exact Weight Scale 
Howe Scale Co. 
International Bus. Mach. 
Jacobs Bros., Ine 

Toledo Scale Co. 
Triner Sales Co 

Yale & Towne Mfg. 


696658. * cece 
Weig 
a, Secale 
Buffalo Scale Co. 
Builders- Providence 
Chatillon & Sons 
Exact Weight Scale Co 
Fairbanks, Morse & Co. 
Gump Co. 
Jacobs Bros. Co, 
Jeffrey Mfg. Co, 
Merrick Scale Mfg. 
Omega Machine 
Richardson Scale Co. 
Schaffer Pcidometer Co. 
Streeter-Amet Co. 
Toledo Scale Co, 
Triangle Package Mach. 
Wallace & Tiernan 


Ine. 
Co 


Co, 


SCALES, Conveyor 
Builders - Providence 
Chatillon & Sons 
Exact Weight Scale Co. 
Fairbanks, Morse & Co, 
Howe Scale Co 
International Bus 
Merrick Scale Mfg 
Omega Machine 
Richardson Scale Co, 
Schaffer Poidometer 
Streeter-Amet Co. 
Toledo Scale Cx 
Wallace & Tiernan 
Yale & Towne Mfg 
SCALES, Counting 
Amthor Testing Inst. Co. 
Buffalo Scale Cx 
Chatillon & Sons 
Exact Weight Scale Co, 
Fairbanks, Morse & Co, 
Howe Scale Co 
International Bus 
Jacobs Bros. Co 
Potter Instrument 
Seederer-Kohlbusch 
Toledo Scale Co. 
Triner Sales Co 
Yale & Towne 
SCALES, Crane 
Baldwin Locomotive 
Buffalo Scale Co 
Chatillon & Sons 
Dillon & Co, 
Emery Co., A. H 
Fairbanks, Morse & 
Howe Scale Ca, 
Toledo Scale Co 
Yale & Towne 
SCALES, Dairy 
Becker i 
Buffalo Scale 
Central Scientific 
Chatillon & Sons 
Exact Weight Scale 
Fairbanks, Morse & Co, 
Howe Scale Ce 
Humboldt Mfg 
International Bus. 
Jacobs Bros, Co 
Streeter-Amet Co. 
Toledo Scale Co, 
Triner Sales Co. 
Troemner, Henry 
Yale & Towne Mfg. 
SCALES, Differential 
Chatillon & Song 
Exact Weight Scale Co 
Fairbanks, Morse & Co. 
Jacobs Bros. Co Inc 
Thwing-Albert Instrument 
SCALES, Drawing (See 
Drawing Instruments) 
SCALES, Dump 
Automatic Scale 
Buffalo Scale Co. 
Exact Weight Scale 
Fairbanks, Morse & 
Howe Scale Co. 
Toledo Scale Co 
SCALES, Dynamometer 
Automatic Temp. Control 
Baldwin Locomotive 
Central Scientific 
Chatillon & Sons 
Conoflow Corp. 
Dillon & Co. 
Emery Co., A. H. 
Exact Weight Scale 
Fairbanks, Morse & Co. 
Hagan Corp. 
Howe Scale Co, 
Republic Flew Meters 
Seederer-Kohlbusch ,Ina 
Stoelting Co., C. N 
Taller & Cooper 
Toledo Scale Co 
Yale & Towne Mfg. 
SCALES, Estimating 


Co, 


Co. 


Mach. 


Mfg 


Co. 


Mfg 


Co. 


Co 
Mach. 


Co. 
Co. 


Co. 


Exact Weight Scale Co. 

Jacobs Bros, Co. 

Seederer-Kohlbusch, Inc. 

Troemner, Henry 

SCALES, Grain & Seed 
Testing 

Amthor Testing Inst. Co, 


Automatic Scale Co. 
Becker Div., Christian 
Buffalo Scale Co. 
Central Scientific 
Chatillon & Sons 
Cuthbert Co, 
Exact Weight Scale Co. 
Fairbanks. Morse & Co. 
Fisher Scientific Co. 
Gump Co 
Howe Scale Co. 
Jacobs Bros. Co. 
Richardson Scale Co. 
Seedburo Equipment 
Streeter-Amet Co. 
Toledo Scale Co. 
Triangle Package 
Triner Sales Co. 
Troemner, Henry 
SCALES, Hopper 
Buffalo Scale Co. 
Chatillon & Sons 
Exact Weight Scale 
Fairbanks, Merse & Co. 
Gump Co. 
Howe Scale Co. 
Jacobs Bros. Co, 
Richardson Scale Co. 
Seedburo Equipment 
Streeter-Amet Co. 
Toledo Scale Co. 
Yale & Towne Mfg. 
SCALES, Laboratory 
Becker Div., Christian 
Buffalo Scale Co, 
Scientific Co. 


Co, 


Mach. 


Chicago Apparatus Co. 

Clay-Adams Co. 

Dietert Co. 

Eberbach & Son 

Exact Weight Scale Co. 

Fairbanks, Morse & Co. 
(Continued) 


Mach, 


Fisher-Scientifie Co 
Goetze Niemer Co. 
Howe Scale Co 
Humboldt Mfg. Co. 
International Bus 
Jacobs Bros. Co 
Microchemical Service 
Seedburo Equipment 
Seederer-Kohlbusch, 
Thompson Balance 
Toledo Scale Co 
Troemner, Henry 
Voland & Sons 


SCALES, Larry Car 


Mach 


Inc. 


Buffalo Scale Co. 
Fairbanks, Morse & Co. 
Howe Scale Co 
Richardson Scale Co 


Streeter-Amet Co 
Toledo Scale Co 
Yale & Towne Mfg. 
SCALES, Liquid 
Exact Weight Scale 
Howe Scale Co 
Jacobs Bros 
Merrick Scale Mfg 
Richardson Scale 
Toledo Scale Co 
Vale & Towne Mfg. 
SCALES, Loss of Weight 
Becker Div Christian 
Buffalo Scale Co. 
Builders - Providence 
Dietert Co 

Exact Weight Scale 
Jacobs Bros. Co, 
Omega Machine 
Proportioneers, Inc 
Seederer. Kohlbusch, 
Streeter-Amet Cc 
Thwing-Albert Inst 
Toledo Scale Co, 
SCALES, Mud 
Chatillon & Sons 
SCALES, Over & Under 


Co 


Co. 


Inc. 


Automatic Scale 

Becker Div., Christian 
Ruffalo Scale Co 

Exact Weight Scale Co 
Fairbanks, Morse & Co. 
Howe Scale Co. 
International Bus. Mach, 
Jacobs Bros. Co. 
Moisture Register Co, 
Seedburo Equipment 
Streeter-Amet. Co 
Toledo Scale Co 

Triner Sales Co 
Troemner, Henry 
SCALES, Packaging 
Automatic Scale Co. 
Chatillon & Sons 

Exact Weight Scale Co, 
Fairbanks, Morse & Co, 
Gump Co. 

Howe Scale Co, 
International Bus. Mach. 
Jacobs Bros, Co 
Richardson Scale Co. 
Toledo Scale Co. 
Triangle Package Mach 
Triner Sales Co. 
Troemner, Henry 
SCALES, Platform 
Becker Div., Christian 
Buffalo Scale Co. 
Chatillon & Sons 

Exact Weight Scale Co 
Fairbanks, Morse & Co 
Gump Co. 

Howe Scale Co 
Humboldt Mfg. Co. 
International Bus, Mach. 
Seedburo Equipment 
Ftreeter-Amet Co. 
Toledo Scale Co. 
Triner Sales Co. 

Yale & Towne Mfg 
SCALES, Portable 
Black & Decker 

Buffalo Scale Co. 
Central Scientific Co 
Chatillon & Sons 
Dillon & Co. 

Exact Weight Scale Co 
Fairbanks, Morse & Co. 
Gump Co. 

Howe Scale Co. 
International Bus. Mach. 
Jacobs Bros. Co. 

Kron Co. 

Richardson Scale Co. 
Seedburo Equipment 
Streeter-Amet (o. 
Toledo Scale Co. 


Triner Sales Co. 
Voland & Sons 
Yale & Towne Mfg. 


~ be as. Predetermined 


pw. J Scale 


Ruffalo Scale Co. 

Exact Weight Scale Co. 
Fairbanks, Morse, & Co. 
Jump Co, 

Howe Scale Co 
International Bus. Mach. 
Jacobs Bros. Co. 
Merrick Scale Mfg. Co, 


Richardson Scale Co. 
Schaffer-Poidometer Co. 
Seederer-Kohlbusch, Inc. 
Streeter-Amet Co. 
Toledo Scale Co. 
Triner Sales Co, 

Yale & Towne Mfg. 


SCALES, Recording 


Automatic Temp. Control 
Buffalo Scale Co. 
Fairbanks, Morse & Co. 
Hagan Corp. 

Howe Scale Co, 

Merrick Scale Mfg. Co. 


Richardson Scale Co. 
Streeter-Amet Co. 
Taller & Cooper 
Toledo Scale Co. 
Wallace & Tiernan 
Yale & Towne Mfg. 


SCALES, Rem: 
ting be 
Automatie Ter 
Conoflow Cory 
Dillon & Cx 
Emery (« 4 
Exact Weight s 
Howe Scale (¢ 
Merrick Scale 
Republic Flow \ 
Streeter-Amet ( 
Taller & Coon: 
Toledo Scale ¢ 
Yale & Towne 
SCALES, Rolling 
Buffalo Scale ( 
Fairbanks, Mors. 
Howe Scale (< 
Streeter-Amet ( 
Toledo Scale (< 
Yale & Towne \ 
SCALES, Sacking S. 
Scales, Bag-Filli 
SCALES, Selecting 
Exact Weight Sca 
Howe Scale (« 
Merrick Scale Mi 
Toledo Scale Cx 
Yale & Towne Mf 
SCALES, Solder 1: 
Central Scientif 
Exact Weight Sca 
Seederer-Kohlbusc! 
Troemner, Henry 
SCALES, Steel 
American Meas. | 
Dillon & C« 


Exact Weight Sca 
Fairbanks, Morse & 
Howe Scale C« 
Lufkin Rule C¢ 
Streeter-Amet ¢ 
Toledo Scale (Cx 


SCALES, Testing 
Buffalo Scale C« 
Chatillon & Sons 
Dillon & Co 


Eberbach & Sons 
Exact Weight Scale 
Gump Co 

Howe Scale Cc 
Humboldt Mfg. Ce 
Jacobs Bros. Cc 
Newark Scale Work 
Seedburo Equipment 
Taller & Cooper 


Toledo Scale Ce 
SCALES, Textile 


Becker Div Christi 
Buffalo Scale Cc 
Chatillon & Sons 
Exact Weight Scale ( 
Fairbanks, Morse & ( 
Howe Scale Co 
International Bus. M: 


Seederer-Kohlbusch 
Streeter-Amet Co. 


Suter, Alfred 
Toledo Scale Co 
Triner Sales Co, 


SCALES, Track 
Baldwin Locomotive 
Buffalo Scale Co 
Emery Co., A. 
Fairbanks, Morse 
Howe Scale Co 
Streeter-Amet Co. 
Toledo Scale Co. 
Yale & Towne Mfg 
SCALES, Truck 

Black & Decker 
Buffalo Scale Co 
Exact Weight Scale ¢ 
Fairbanks, Morse & ( 
Howe Scale Co. 
Seedburo Equipment 
Streeter-Amet Co 
Toledo Scale Co. 

Yale & Towne Mfg 
SCALES, Water Meter 
Alteneder & Sons 


& 


Exace Weight Scale 
Fairbanks, Morse & ( 
Jacobs Bros. Co, 


Toledo Scale Co 
fale & Towne Mfg 
SCALES. Yardage 
Amthor Testing Inst 
Brown & Sharpe 
Buffalo Scale Co. 
Exact Weight Scale 
Fairbanks. Morse & Co 
Howe Scale Co. 
International Bus. Mach 
Kron Co. 
Toledo Scale Co 
SCREENS, Solar Projecting 
Fecker, Inc. 
SCREENS, X-Ray Fluoro- 
scopic 
Canadian Radium 
Eastman Kodak Co. 
General Electric X-Ray 
General Luminescent 
Goetze-Niemer Co. 
Kelley-Koett Mfg. Co 
North American Philips 
Patterson Screen Div 
Picker X-Ray 
Stoelting Co., C. H. 
Westinghouse X-Ray 
SCREENS, X-RAY Inten- 
sifying (See Screens X- 
Ray Fluoreseopic) 
SEED SIEVE SETS 
Ballauf Mfg. Co. 
Seedburo Equipment 
SEGER CONES (See Cones 
Pyrometric) 
SEISMOGRAPHS 
Alpha Instrument 
American Inst. Co. 
Brown Geophysical 
Century Geophysical 
Coleman Inst. & Mfg. 
Consolidated Engg. 


(Continued) 
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Philips 
Div. 


H. 
Ray 
\Y Inten- 


ng Labs., Inc 


bes ‘al Instrument 
Gilmat Scientific 
Hatha" &y Instrument 
Hensor Co., Fred ¢ 
Heilan® Research Corp. 
Martin Hubbard Corp. 
fico Instrument Co 


Southwestern Ind. Elec. 
Sprengnether Instrument 


ser OPERATING CON- 

ROLLERS & REGU- 
RS, AUTOMATIC 
Co 


A an Inst. 
Inc. 


Area Re gulators, 
Atlas V alve Co, 
Automatic Elec. Chicago 
Bailey Meter Co. 
Be Blessing 

Beck Co. 

Relfield Div. 

Betts & — 

Bristol 

Brooke Engineering 
Brown Inst. 7 

Climax Enginee pring 
Cutler-Hammer, Inc. 
Dickson Co 

Elec. Indicator Corp. 
Fischer & Porter 
Fisher-Pierce Co. 
Flight Research 
Foxboro Co. 

Kiely & Mueller 
Leeds & Northrup Cc 

Leslie Co. 

Leupold & Stevens 

Magnet trol Inc. 

Manning, Maxwell & Moore 
Martin-Hubbard Corp 
Mason-Neilan Regulator 
Minneapolis- Honeywell 
Mosher Electronics 
Partlow Corp. 

Perfex Corp. 
Robinette Co. 
Ruggles-Klingemann 
Sarco Co., Inc 
Schade Valve Mfg 
Scientific Inst. Co. 
Seely Inst. Co. 
Shalleross Controls 
Tagliabue Corp., 
Taylor Inst. Cos. 
Trerice 

Wheelco Instruments 


Eng. 


Co. 


SERVO-MOTORS, Electric 
Motor 


Arma Corporation 
Automatic Temp. 
Barber-Colman 
Beck Co. 

Brown Inst. Div. 
Collins Radio 

Doeleam Corp. 
Eclipse-Pioneer Div. 
Electric Indicator 
Electronic Associates 
Fairchild Camera 
General Elec. Co. 
General Regulator Corp. 
L, A. Corp. 

Lear, Ine. 

Leeds e “Northrup 
Martin-Hubbard Corp. 
Maxson Corp. 
Minneapolis -Honeywell 
Reeves Instrument 
Robinette Co., W. C. 


Control 


Schwein Engg. 

Servo Corp. of merica 
Shalleross Controls 
Sperry Gyroscope Co 
Summers Gyroscope 
Wilson & Co. 


SERVO-MOTORS, Electric 
Solenoid 


Brown Inst. Div. 
Clark Cooper Co. 
Instrument Dev. Labs. 
Martin-Hubbard Corp 
Ruggles-Klingemar:: 
Schwien Eng. Co. 
Servo Corp. of Amer. 
Shalleross Controls 
Summers Gyroscope 


SERVO-MOTORS, Hy- 
drauli 


c 

Askania Regulator Co. 
Bailey Meter Co. 

Cash Co. 

Dennison Engineering 
General Electric 

General Regulator Corp 
Hagan Corp. 
Martin-Hubbard Corp. 
Mason-Neilan Regulator 
Maxson Corp. 

Republic Flow Meters 
Servo Corp. of Amer. 
Shalleross Controls 


SERVO-MOTORS, Mechan- 
ical 


Airflo Instrument Co. 
Buehler & Co. 
Foxboro Co. 

Hagan Corp. 

Lears; Ine. 


Martin-Hubbard Corp. 
Servo Corp. of America 
Summers Gyroscope 


SERVO-MOTORS, Pneu- 
matic 


Askania Regulator Co. 
sailey Meter Co. 

frown Inst. Div. 

Cash Co, 

kmery Co., A. H. 

Hagan Corp. 

Mason-Neilan Regulator 
‘axson Corp 

M inneneeelee “Honeywell 


Moore cts 
Kepublie Flow Meters 
Serva Corp. of Amer. 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 





SEXTANTS 
Alpha Instrument Co 





Bausch & Lomb Opt, 
Bray Optical Co. 
Dusenbery Co. 
sclipse-Pioneer Div. 
Fairchild Camera 
Keuffel & Esser Co, 


Kuner Co., Max 
Leupold & Stevens 
Link Aviation Devices 
Negus, T. 8. & J. D 
Suverkop Instruments 
Unerti Optical Co 
Warren-Knight Co. 
White Co., Ine. 

SHIP LOGS 

Elec. Tachometer Corp. 
Kenyon Instrument Co, 
Negus, T. S. & J. D. 
Pitometer Log Corp 


SHUNT METERS (See 
Meters, Shunt) 


SHUNTS 
Associated 
Bradshaw 
turlington Inst C« 
Cole Instrument 
Columbia Elec 
De Jur-Amsco 
Electronic Dev. Lab 
Esterline-Angus C¢ 
General Elec. Co. 

Gray Instrument 

Hickok Elec Inst. Co, 
Instrument Resistors, Inc. 
International Resistance 


Research 


Mfg 


Leeds & Northrup 
Lewis Engineering 
Madison Elec, Prod, Div 
Norton Electrical Inst 
Precision Resistor Co 
Radio City Products Co. 
Rawson Electrical Inst 
Reiner Electronics 
Roller-Smith Co 
Rubicon Co 

Sangamo Electric 
Sensitive Research Inst. 
Shalleross Mfg 
Standard Science Sup. 


Simpson Electric Co. 
Sun Manufacturing 


Triplett Electrical Inst. 
Westinghouse Elec 
Weston Elec. Inst, Corp 


Winslow Co 


SHUNTS, Standard 
Associated Research 
Cambridge Instrument Co, 
Cole Instrument 

De Jur-Amsco 
Electronic Dev. Tab. 
Esterline-Angus Co 
General Electric Co. 
Gray Instrument Co 
Hickok Electrical Inst. 
Instrument Resistors Co. 
International Resistance 
Leeds & Northrup Co 
Lewis Engineering 
Roller-Smith Co 
Rubicon Co, 

Sensitive Research Inst. 


Shallcross Mfg 
Triplett Elee. Inst. Co. 
Weston Elec, Inst. Corp. 


Winslow Co. 
SIEVE SHAKERS 
American Inst, Co 
Rraun Corp. 


Central Scientific 
Dietert Co 
Humboldt Mfg. Co 
Newark Wire Cloth 
Precision Scientific 
William Apparatus 


SIEVES, TESTING 
American Inst. Co 
Central Scientific Co. 
Dietert Co. 

Fisher Scientifie Co, 
Humboldt Mfg. Co. 
Newark Wire Cloth 
Precision Scientific Co 
Riehle Division 
Scientific Inst. Co 
Weber Brothers Metal 


SIGHT FEED BUBBLERS 
Bailey Meter Co 

Fischer & Porter 

Meriam Instrument 

Moore. Products 


SIGHT METERS 
De Jur-Amsco 
General Elec. Co. 
G-M_ Labs. 
Triplett Elec. Inst 
Weston Elec. Inst. 


SIGHTS, GUN, Telescopic 


Corp. 


Bausch & Lomb Opt. 
Bell & Howell Co. 
Clark & Sons 

Fecker, Inc. 


Kollmorgan Optical Co. 

Leupold & Stevens 

Palos Optical Co. 

Yerkin-Elmer Corp. 

Vlummer & Kershaw 

Vnertl teas bs 

Zeiss, 

Signa “GENERATORS 
(See Generators, Signal) 


SIGNALING DEVICES 
Automatic 

Auth Elec. 

Autoeall Co. 

Automatic Elec. Chicago 

Automatic Elec. Mfg. 

Automatic Temp. Controls 

Bailey Meter Co. 

Beck & Co. 

Setts & Betts 

Browning Labs. 

(Continued) 


Spec. 


Bullard Co 
Cannon Electric 
Cincinnati Time 
Clark Cooper Co 
Eastern Industries 
Elee. Indicator Corp 
Fischer & Porter 
Foxboro Co 

General Elec. Co 
Guardian Elec. Mfg. Co, 
Haydon Co A. W 


Rec. 


Holtzer-Cabot Elec. Co. 
Industrial Timer Corp. 
International Bus. Mach. 
Leslie Co 


Leupold & Stevens 
Lumenite C 
Martin-Hubbard Co 
Mine Safety App. Co 
National Time & Signal 
Panellit, Inc 

Photoswiteh Ine 
Production Instrument 






Rosen Engg. 
Spence Engineering Co. 
Standard Elec, Time 
Thompson Clock Cr 
Viking Instruments 
Wallace & Tiernan 
Warren Telechron 
Wheelco Instruments 
SIGNALING DEVICES, 
Traffic 
Am. Gas Accumulator 
Automatie Elec. Sales 
Automatic Temp. Control 
Bawden Bros 
Bullard Co 
Eagle Signal Corp. 
astern Industries 
Edison Electrical Controls 
General Elec. Co 
National Time & Signal 


Photoswitch 
Electric Co 


Sangamo 

SILICA, VITREOUS 
Crystal Research Labs 
General Electric 


Thermal Syndicate, Ltd 


SINE BARS 
DoAll Co 
Herkimer Tool 
Jansson Gage Co 
Swedish oes eC 
Epos, _T ” 
Vinco ny 


SLIDE RULES (See Draw- 


ing Instruments) 
SLIDING GAGES (See 
Gages, Sliding) 
SLOW MOTION STUDY 
EQUIPMENT 
Annis Co 
Bolsey Corp 
Zoulin Instrument Corp 
Commercial Engg. Labs 


General Radio Co 
Telechron, In 
SLUMP CONES (See 
Cones, Slump) 
SMOKE DENSITY, 
eators & Recorders 
Ace Instrument Co, 
Airdesigr Inc 
Associated Research 
Bailey Meter Co 
Bristol Co 
Brooke Engineering 
Cole Instrument 
Denver Fire Clay Co, 
Dickson Co 
Electronic 


Indi- 


Lab 


Ess Instrument Co. 
General Elec. Co 
General Power Plant 


Television Corp. 
& Northrup Co. 
Lumenite Ele 
MeNeill Engineering 
Photoswitet = 
Photovolt Cor 


General 
Leeds 


Preferred Utilities Mfg. 
Refinery Supply 

Thwing-Albert Inst. Co 
Weston Elec. Inst. Corp. 


Worner Electronics 

SMOOTHNESS RECORD- 
ERS (See Surface Fin- 
ish Analyzers) 


SOLAR PROJECTING 
SCREENS (See Sereen, 
Solar Projecting) 


SOUND INDICATORS & 
ANALYZERS (See In- 
dicators, Sound & Ana- 
lyzers, Seund) 

SOUND LEVEL METERS 

Amplifier Co 

Assembly Products 

Audio Development 

Audio-Tone Oscillator 

Ballantine Labs. 

Burlington Inst. Co. 

Clough-Brengle Co. 

Cole Instrument 

Dale Instruments 

Daven Co 

De Jur-Amsco Corp. 

Electro-Tech Equipment 

Electronic Development 

General Elec. Co, 

General Radio Co. 


Hickok Elec. Inst. 
Marion Electrical Inst. 
Massa Labs 

Meters, Inc 

Precision Apparatus Corp. 


Radio City Products Co. 
RCA Div. 
Scott, Inc., Hermon 
Shallcross Mfg. Co. 
Sherron Metallic 
Simpson Electric 
Sound Apparatus Co 
Triplett Electric Inst 
Viking Instruments 
Western Electric 
(Continued) 
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and other 


Write for free 
catalog 








lee. 
SPRENGNETHER 
ee a 
VASTRUMENT CO, 
_ ee 





FISMOGRAPHS 


For Recording Earthquakes 
Ground Motions. 





Long Period Horizontal Component 


Series H 


We offer a variety of instruments 


for recording horizontal and vertical 


components of ground motions. The 
frequency range of these seismo 
meters varies from 1 c.p.s. to 
1/20th c.p.s. Records may be pro 


duced photographically or by means 


of a pen recorder 


SPRENGNETHER 
INSTRUMENT CoO. 
4567 Swan Ave., St. Louis, 10 Mo. 








Westinghquse Elec 
Weston Elec. Inst. Cort 
SOUNDING LEADS 
Bliss & Co 
Sci. Inst. Co 
Kenyon Instrument ¢ 
Moeller Instrument Co 
Negus, T. S. & J. D 
SOUNDING MACHINES 
Bendix Marine Products 
G. M. Mfg. Co. 
Hand & 
Kahl Sci 
Kenyon Instrument Co 
Moeller Instrument C 
Negus, T. 8. & J. D 
SOUNDING TUBES 
Kimble Glass Co 
Leupold & Stevens 
Moeller Instrument C 
Negus, T. 8S. & J. D 
SPECIFIC GRAVITY 
dicators & Recorders 


American Meter Co 
Bailey Meter Co, 
Baird Associates 


Builders- Providence 
Fischer & Porter 
Foxboro Co 


Refinery Supply Co 
G. M. Mfg. Co 
Hagan Corp 

Hays Corp 

Leeds & Northrup 
Moeller Inst. Co 
Moore Products 
Permutit Co 

Poole Instruments 
Precision Scientific 
Refinery Supply 
Republic Flow Meter 


Ruehfel Co 
Schultheis Corp 
Schutte & Koerting 
Scientific Inst. Co 
Tagliabue Corp., C. J. 


Taylor Inst, Cos 
Trerice Co 
Wallace & Tiernan 


SPECTRAL TUBES CON- 
TAINING RARE GASES 
(See Spectrum Tubes) 
SPECTROGRAPHS 
Applied Research Labs 
Baird Associates 
Bausch & Lomb Optical 
Biddle Co 
Farrand Optical 
Fecker, Inc 
Gaertner Scientific Corp 
Heinrich Co Carl 
Henson Co., Fred C 
Jarrell-Ash 
Spencer Lens Co 
Unertl Optical Co. 
l 
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The surest way to achieve 
HIGH PERFORMANCE 
and reduce 
DEVELOPMENT COSTS 
SERVOMECHANISMS 
and 


AUTOMATIC CONTROL 
SYSTEMS 


the the 
to provide the 


instrument 
essential 


use of 
all 


is through 
designed 
information 


The Type 6 
SERVO ANALYZER* 
See page 23 
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Zeiss, Inec., Car 
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CONSOLIDATED 


MASS SPECTROMETERS 


for science and industry 


@ ANALYTICAL MASS SPECTROMETER Model 21-102 


This instrument is now the accepted standard for analytical measurements and 


research in the major petroleum and chemical companies throughout the vacuum actuated switches come FIRST. For more than 


ten years we’ve been building aircraft and industrial 
pressure switches. We know we've got pressure switch 
. . « And, if one of our regular model 
Meletrons can’t solve your particular pressure contro! 
problem, then we'll build one that will. 


world. Send for Bulletin CEC-1800-X5. 


@ ISOTOPE-RATIO MASS SPECTROMETER Model 21-201 


Though designed primarily for use in fundamental biological research, this 
new instrument is being widely accepted as an effective tool for pure and 
applied research in many fields. Send for Bulletin CEC-1803-X8. 


@ LEAK DETECTOR (Spectrometer Type) Model 24-101A 


The Consolidated Leak Detector supplies industry with an accurate, highly 
sensitive instrument for the detection and location of leaks in vacuum or 
pressure systems. Send for Bulletin CEC-1801-X4. 


CONSOLIDATED ENGINEERING 


CORPORATION 


Vala, and Ind 


ustry 


RTH LAKE AVE PASADENA 4, CALIFORNIA 





SPECTROGRAPHS, Mass CPST OOUS TERS, Re- Chicago Elec. Tachometer 
Berkeley Scientific cording, Mass Cincinnati Time Rec. 
Furst Electronics Berkley Scientific Cole Instrument 

General Electric Co Consolidated Engg. Commercial Research 


Process & Instruments 
Phoenix Precision Insts 


Furst Electronics 
General Electric Co. 


Cramet & Co., Ine. 
Electric-Speed Ind. Co, 


Skaneateles Mfg. Co Process & Instruments Elec. Tachometer Corp. 
SPECTROGRPAHS, Os- Unert! Optical Co. Elgin National Watch 
cilating orpgrnomgrens Engineering Res. Dev. 
General Elec. Co X-RA Spectro- Esterline-Angus Co. 
Hayes Scientific App. aan” x! Ray) Foxboro Co 
Unert! Optical Co. Gaertner Setentitie Corp 
SPECTROGRAPHS, Raman oreeree. PHOT Generul Elec. Co. 
Jarrell-Ash Co ERS (See Photo- General Radio 
Lane-Wells Co moe. Spectro) Hasler-Tel. Co. 
SPECTROGRAPHS, SPECTROPHOTO- Hastings Inst. Co 
Vaeuum METERS, Ultra-Violet Hathaway Inst. Co. 
Baird ——— Applied Physics Corp Hickok Elec. Inst. Co. 
Biddle Farrand Optical Jaeger Watch Co. 
Central Scientific Co. General Elec. Co. Jones -Motrola 


Leeds & Northrup Co. 
Manning, Maxwell & Moore 
McDonnell Odometer Co. 
Metron Instrument Co. 
Moisture Register Co. 
Potter Instrument 
Precision Therm. 
Roller-Smith 

Sangamo Electric Co. 
Scherr Co., Inc 


Dietert Co. Jarrell-Ash Co. 
Farrand i. Phoenix Precision Inst. 


Fecker, 

Jarrell-Ash Co Se 
Lane-Wells Co. oie & toon 

ne sal Bausch & Lomb Opt 
cee Central Scientific Co. 
Thomas Co., Art Dearborn Scientific 
Unert! Optical Co Feeker, Inc. 
SPECTROGRAPHS, X-ray Fish-Schurman 


Biddle Co. Corp. 


Central Scientific Co — ee. — Standard Elec. Time 
Gaertner Scientific Jarrell- Ash Co. Starrett Co 

General Electrical X-Ray Laboratory Specialties Sticht Co. 

Hayes Scientific App. Leitz, Inc a Elec. Inst. 
Henson Co. Fred C. ; : 8. Taximeter 


Rudolph & Sons 


Unert] Optical Co, Ine. 


Jarrell-Ash Co Seated Root, 


Kelley-Koett Mfg 7 Westberg Mfg. Co. 
North Amer. Philips Welch Scientific Westinghouse Elec. 
Tnert! Optical Co SPECTROSCOPE, Quartz Weston Elec. Inst. Corp. 
Victoreen Instrument Co, Gaertner Scientific Corp. Zernickow Co., O. 
Wyland, G, C Unert! Optical Co. SPEED, Recorders (See 


Speed Indicators) 
SPEED, Regulators (See 


SPECTROMETERS 


SPECTROSCOPES, Stellar 
American Optical 


American Optical Co. 


Applied Research Labs. Central Scientific Co Controtiers, Automatic, 
— Eo ion Eastern Scientific Co. Tachometr 

ausch amb Optica Fecker, Inc. 
Consolidated Engg Mico Instrument Co SPEED SYNCHRONIZING 
Dearborn Scientific Perkins- Elmer INDICATOR 


Corp. 
Unert! Optical Co. 
Zeiss. Inc., Carl 


Cole Instrument 
Electric Speed Ind. Co. 
Electric Tachometer 


Farrand Optical 
Gaertner Scientific 
Jarreli-Ash Co 


: SPECTRUM TUBES General Elec. Co. 

y 
Netunal Teoh Labo Central Scientific Co Westberg Mfg. Co. 
Perkin-Elmer Corp Gaerter Scientific Corp. SPEEDOMETERS 
Rudolph & Sons General Physical Lab entin Georiment Corp 
Unertl Optical Ce Jarrell-Ash Co. Central Scientific Co. 
Welch Scientific seeen ledindions ciel" Maesiech 
a” eeaaheiaes lotra Amthor Testing Inst. Co —— w+ om. 
Raird Associates Associated Research Electric Auto-lite 
Farrand Optical Co Automatic Elec. Chicago + , ee 
Gaertner Scientific Corp Bailey Meter Co. Elec. Tachometer Corp. 
teed “ Rk ‘ Co Biddle Co., Jas. G FYectronic Associates 
pete gr ow” : Boulin Instrument Corp Engineerig Res. & Dev 
National Tech. Labs Bristol Co. General Elec. Co. 


Brown Inst. Div, 
Brown & Sharpe 
(Continued) 


Jones-Motrola 
Stewart-Warner Corp. 
Westinghouse Elec. 


Perkin-Elmer Corp 
Prahz & Bauer 


Phoenix Prec. Inst 
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OUR 
BUSINESS 


IS 


TRew 
Com nammewneerrrom ) PRESSURE 


\ ACTUATED 
SWITCHES 


E take a lot of pardonable pride in considerir.> 


ourselves leaders in the design and development 


of Pressure Actuated Switches . . . From Absolute Zero 


to 15,000 psi . . . Chances are there is a Meletron 
Pressure Actuated Switch in our standard line that wii! 
meet your requirements . . . With us pressure and 


‘know-how’ 





=s= 
MELETRON CORPORATION 


950 NORTH HIGHLAND AVENUE e 


LOS ANGELES 38 CALIFORNIA 





ENGINEERS AND MANUFACTURERS 





SPHYGMOMANOMETERS 
Cambridge Inst. Co. 
G. Mfg. Co. 


Inst. Co 

Precision Thermometer 

Stoelting Co., C. H. 

Taylor Inst. Cos 

SQUARES, Combination & 
Machinists’ 

Brown & Sharpe 

DoAll Co. 


_ Jansson Gage Co. 


Lufkin Rule Co. 
Mico Instrument Co. 
Millers Falls 
Starrett Co. 
Thomas 
Union 
hd and Corp. 
Warren- Knight 
STANDARD CELLS 


tandard 

STANDARD, Acoustic 
Massa _ Laboratories 
STANDARD, Canacitance 
Aeovox Corp. 

Cambridge Inst. Co. 
General Radio Co. 
Industrial Instruments 
Leeds & Northrup Co. 
Rubicon Co. 

Solar Mfg. Corp. 
United Condenser 
STANDARDS, Color 
Fish-Schumann Co. 
Hellige, Inc. 

Munsell Color Co. 
Tagliabue Corp., C. J. 
Taylor & Co., W. A. 
STANDARDS, E.m.f. 
Cambridge Inst. Co. 
Leeds & Northrup Co. 
jray Instrument 
Rubicon Co. 
STANDARDS, Frequency 
American Inst. Co. 
American Time Prods. 
Browning Laboratories 
Crystal Research Labs. 
Espey 
Ferris A 
General Elec, Co. 
General Radio Co. 
Hewlett-Packard Co 
MacLeod & Hanopol 
Millen Mfg. Co. 
Potter - —pemaeee 


(See 


RCA Di 
Rev when Laboratories 
Sherron Metallic 


Telechron. Inc. 
Times Facsimile Corp. 
Western Electric 


STANDARDS, Inductance 
Cambridge Inst. Co. 
General Radio Co. 


Leeds & Northrup Co. 
Rubicon Co. 





STANDARDS, 
Acme Industrial 
Gaertner Sc —S } Coe 
Gurley, -W. & E. 
Sheffield Corp. 

Size Control Co. 
soa Gage Co. 

Van Keuren Co. 
STANDARDS, Mass 
Gurley, W. lL. E. 
Seedrer-Kohlbusch, Inc. 
STANDARDS, Potential 
Leeds & Northrup Co. 
Rubicon Co. 

Sensitive Research Inst. 
STANDARDS. Pressure 
Green, Henry J. 
Precision Therm. 


STANDARDS, Resistance 
Associated Research 
Beck Bros. 

Cambridge Inst. Co, 
Cole Instrument 
Cutler-Hammer, Inc, 
Federal Instrument 
General Radio Co, 

Gray Instrument 
Hardwick, Hindle. Inc. 
Industrial Insts. Inc. 
Instruments Resistors Co. 
International Resistance 
Leeds & Northrup Co. 
Resistance Products Co. 
Rubicon Co. 


Length 


Sensitive Research Inst, 
Shallcross Mfg. Co, 
Sticht & Co. 


Victoreen Instrument Co. 
Ward Leonard Elec, Co. 
General Radio Co. 
Massa _ Labs. 

RCA Div. 

Shallcross Mfg. Co. 
Western Electric 
STANDARDS, Sound Level 
Audio Tone Oscillator 
Massa Laboratories 
STANDARDS Temperature 
Ever Ready Thermometer 
Green, Henry J. 

Leeds & Northrup Co. 
Moeller Instrument Co. 
Precision Therm. 

Revere Co. 

Tagliabue Corp., C. J. 
STANDARDS, Time 
American Inst Co. 
American Time Prods. 


Gaertner Scientifie Corp. 
General Radio Co. 

Potter Instrument 
Standard Elec. Time Co. 
Stoelting Co.. C. H. 


Varo Mfg. Co. 

Warren Telecron Co. 

y Ae cg ar ey 
Gurley, W. E, 
Kontes Glass oe 


STATION CONTROL 
EQUIPMENT 

American Meter Co. 

Arca Regulators Inc. 

Control Corp. 

Elec. Indicator Corp 

General Elec. Co. 

RCA Manufacturing 

Sherron Metalic 

STEAM METERS (See 
Flow Meters, Steam) 

STEEL TAPES (See Tapes 
Steel) 

STELLAR SPECTRO- 
SCOPES (See Speciro- 
scopes, Stellar) 

STEREOSCOPES 

Abrams Instrument 

Fairchild Camera 

STEREOSCOPES, X-RAY 

Abrams Instrument 

Bausch & Lomb Optical 

Fairchild Camera 
weneral Elec. X-Ray 

Kelley-Koett Mfg. Co. 

North American Philips 

Picker X-Ray 

Westinghouse X-Ray Co 


STETHOSCOPES, ENGI- 
NEERS 


Brush Development Co 

Engineers Res. & Dev. 

Fairchild Camera 

Gilmore, E. R. 

bi 4 dS TESTERS, 

ER ( Tester, 

Stiffeess, Paper) 

STILLS, AUTOMATIC 
WATER 


Barnstead Still & Steril 
Central Scientific Co. 
Electric Hotpaek Co. 
Fish-Schurman Co, 
Goetze Niemer 
Precision Scientific 
Specialty Glass Co. 
Stokes Machine Co. 
Weber Bros. Metal Work 
STIRRERS, LABORA- 
TORY, Variable Speed 
Aloe Co., A. 8. 
American Inst. Co. 
Central Scientific 
Eastern Engg. Co. 
Eberbach & Son 
Fish-Schurman Corp. 
Fisher-Scientific 
Humboldt Mfg. Co. 
Omega Machine 
Palo-Myres, Inc. 
Precision Scientific 
Technical Products 
STOP WATCHES 
Watches, Stop) 


(See 
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STRAIGHT EDGES to SWITCHES 





SQUARE WAVE GENERATOR 
MODEL 71 


FREQUENCY: 6 to 100,000 cycles. SYNC. OUTPUT: 25 volts peak. 
landaeds WAVE SHAPE: Rise time less than 3-F. MODULATOR: 5 volts maxi 


mum carrier input. 














[2 ic ve 
Se micronechnds. POWER SUPPLY: 117 volts, 50-60 
OUTPUT VOLTAGE: Step attenuator, cycles. 
> FF 78, 50, 25, 15, 10, 5 peak volts DIMENSIONS: Width 15”, height 7”, 
fixed. 0-2.5 volts cintinuously va- depth 742” 





WEIGHT: 20 lbs. 


‘oe}'s:-tel's wale), BOONTON NEW JERSEY 


riable. 


MEASUREMENTS 
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deri; o 
Bi STRAIGHT EDGES Sylvania Elec. Prod. Bliss & Co J-B-T Instruments General Control Co General Elec. Co 
pment Acme Industrial Welch Mfg. Co. Bray Optical Co Kellogg Switchboard General Controls Grayhill 
American Megs. Inst. Westinghouse on Bruning Co., Ine Lewis Engg. Guardian Electric — 
e Zero Brown & Sharpe Zeiss, Inc., Ca Dietzgen Co, Mallory & Co SWITCHES, Rotary Hetherington & Son 
Burning Co., Inc. SULPHUR BOMBS (See Ferner Co McDonnell & Miller Allen-Bradley Co J-B-L Instrument 
letron Dietzen Co. Rombs, Sulphur) Geier & Bluhm Mercoid Corp Applied Science Corp Leeds & Northrup Co 
Keuffel & Esser Co SULPHUR DIOXIDE, In- Goldak Co. Meter Devices Co. Arrow-Hart & Hegeman Magnaswitch Inc 
i i Negus, T. 8. J. D. dicators (See Gas An- Gurley, W. & L. E. Micro Switch Div. Autoeall Co. Micro Switch Div 
Wi Neg’ ; 
Scherr Co., George alyzers, Sulphur Diox- Hastings Inst. Co Mossman, Ine Automatic Elec. Chicago Mu-Switch Corp 
e and Speidel & Co. ide) Recorders (See Kenyon Instrument Co. Ohmite Mfg. Co. Sarber-Coleman Soreng Mfg. Co 
swedish Gage Co. Gas Analyzers, Sulphur Keuffel & Esser Co. Roller-Smith Bird Electronic Ulanet Co., Geo 
‘than Warren-Knight Co. Dioxide) Kolesch & Company Rubicon Co, Carter Parts Div. Westinghouse Elec 
‘ Weber Co., F. SUN COMPASS Leupold & Stevens sensitive Research Co. Centralab Div. 
istrial White Co., David Abrams Instrument Lufkin Rule Co. Shalcross Mfg. Clarostat Mfg. C. SWITCHES, Thermostatic 
© a STRAIGHTENING Dusenbury Co. Pittsburgh Ins. & Mach. Teleoptic Co. Cole Instrument Arco Switch Co 
witcl VANES jeophysical Inst. Co, Post Co., Frederic Thwing-Albert Instrument Cutler-Hammer, Ine. Airite Prod, Co 
en Bailey Meter Co. SUNSHINE, Indicators & Speedometer Electric Co. Trimount Inst. Co. Daven Co Advance Electric Co 
n d | Builders Providence Recorders Speidel & Co. Triplett Elee. Inst. Co. Eastern Specialty Allen-Bradley Co. 
Ode Penn Ind. Inst. Corp. Cambridge Inst. Co. Starrett Co. United States Inst. Corp, Federal Telephone Barber-Colman 
Robinson Orifice Fitting Esterline-Angus Ca, Suverkrop Instruments Westinghouse Elec. Foxboro Company Betts & Betts 
Ntro! Simplex Valve & Meter Friez Instrument Umer Ce., J. C. Weston Elec. Inst. Corp. General Cement Mfg. Bridgeport Thermo Co 
Taylor Instrument Cos. General Elect, Co. United States Blue Print Wheelco Instrument General Control Co. Burling Instrument Co 
i wg id pees (See G. M. Mfg. Co., Ine. Warren Knight Co. Winston Co. General Elec Co. Clark Cooper Co 
MAIN, Instruments Corp. Weber Co. General Radio Co. Control Products, Inc 
ore N i TESTE tr s; jects * st Coe Co. vane Co, i werner Magnetic Guardian Elec. Mfg. Co. cae Electric Co. 
nd esters, aylor Inst 0 Zeiss, Inc., Car Allen Bradley Co. H-B Instrument Jickson Co. 
} Sang (Gla White Co., SURVEYING INSTRU- Allis-Chalmers Hetherington & Son Edison Electric Coatrols 
STRAIN-TIME. RECORD- SUPERVisonY CONTROL MENTS, Aneroid Arrow-Hart & Hegeman J-B-L- Instrument Fenwal, Inc 
ene = < ‘ EQU - 7 Am. Paulin System Autocall Co. J-B-T- Instruments Friea Instruments 
Bailey Meter Co. Autoca ag Dietze’ Cc Automatic Switch Co Leeds & Northrup Co General Cement Mfg 
Baldwin Locomotive Automatic Elec. Chicago Heinrich “oy Carl Automatic Temp. Control Lewis Engg. Co. General Controls 
Brush Development Bristol Co. Wallace & Tiernan Clark Cooper Co. Mallory & Co. General Elec. Co 
Cambridge Inst. Co. Builders Providence Ww -Kni , Cook Electric Meter Devices Co. Gleason-Avery, Inc 
a “ ‘ arren-Knight Co, “4 “ ’ : . 
Consolidated Engineering Control Corp. White Co. Cutler-Hammer, Ine Micro Switch Div. Guardian Electric 
Foxboro Co. Cramer & Co., Inc. General Cement Mfg Ohmite Mfg. Co, Hart Mfg. Co 
ORNIA | Hathaway Instrument General Elec. Co. ah A hag INSTRU- General Elec. Co. Roller-Smith Mercoid Corp 
Keuffel & Esser Co. Genedion wie. atte, Co. ae sy "go Magneswitch Ine. Rubicon Co, Micro Switch Div 
~=RS STEAM Basins IN “ee, +4 Northrup Co. . . Soreng Mfg. Co. Sensitive Research Inst, Minneapolis-Honeywell 
» “ 'Tagliabue Co ‘ Sc A Eastman Oil Well Ward Leonard Elec. C z ‘ Mu-Switeh C 
STRUMENTS Was aa . Sasinserias tahe., Ine. ard Leonard Elec. Co. Shalleross Mfg. Co. fu Switch rp 
Foxboro Co. tinghouse El “ ‘ » SWITCHES. M Tagliabue Corp., C. J Perfex rp 
Gur W. &L. E SURFACE FINISH CoM. Geophysical Inst. Co, ’ ercury Thwing-Albert Inst Co. Shallcross Mfg. Co 
a h i AO PARATORS (See Com- Halliburton Oil Well Arrow-Hart & Hegeman Triplett Electrical Inst Smith Control & Insts 
Hat away en parators, Surface Fin- Heiland Research Climax Engineering United States Inst, Corp Spencer-Thermostat Co 
_ id 4 — Co. sh) Sperry-Sun Well Survey Continental Elec, Co - tah Radio — Prods. Struthers-Dunn 
OL Martin. Hubbard a SURFACE F ne bs aga Co, el oe pg el Westinghouse Elec Tagliabue Corp ' 6. 7g 
- . 4 ‘ : Weston Elec. Inst. Corp. Thwing-Albert Inst 
Co STRESS euprcg Tens Acme oe hate dl SURVEYOR’S CHAINS Fredericks George Ulanet Co George 
c, Ames Co., B. Baird Associates (See Surveyor’s Instra- General Cement Mfg SWITCHES. Selector Unimax Switch Corp 
Bailey Meter oo Blake Co., Edward ments) a Elec. Co. Acro Switch Co United Electronic Controls 
rp — we ge Brush Development SURVEYORS FOOT lh gg aie eed toe Viking Shdaeuenemte 
‘ambridge Inst. 0. General Elec. (Co. “agne wane s-C . . Ward Leonard Elecrtic Co 
Consolidated Enge. Link Eng. & Mfg. Pn nl Electrie Co. McAlear Mfg. Div. Allie-Cheimers , 
Dill & Co. . : Mercoid Corp Arrow-Hart & Hegeman 
on Pipe Machinery SWITCHES, Air-operated ; *s Automatic Elec. Chicago SWITCHES, Time 
(See Emery Co., A. H. Surface Checking Gage. Automatic Temp. Control Minneapolis- Honeywell te & Ret A Switch € 
n . - , Rhodes, Ine, setts & retts Acro mie ws. 
am) ewe Products Corp. ag Ay FINISH Clark Cooper Co, ° tird Electronic Allen-Bradley Co 
Tapes gs ately ma D — t —. sa SWITCHES, Pyrometer Carter Radio Div. American Time Corp 
§ rus evelopmen Coo Llectric Merion «t Centralab Div Anderson, A. & J. M 
Magnaflux Corp. Pipe Machinery Co. Cutler-Hammer, Ine. Acro Switch Co Cole Instrument Autocall Co. 
RO- Metron Instrument Surface Checking Gage General Elec. Co. Arrow-Hart & Hegeman Cook Electric Automatic Elec, Mfg 
peciro- a. = Oe gg Johnson Service Co. — Ate Div Cutler-Hammer. Ine. Automatic Temp. Control 
s ‘ ‘ Meletron Corp. - . Daven Co, Barber-Colman 
STRESS-STRAIN, Indica- Baird Associates Mu-Switeh Corp. — 1 ~~ Taemnaae Federal Telephone Jetts & Betts 
tors Blake Co., Edward Rotron Div. Fascl? i Chas General Cement Mfg Cincinnati Time Rec 
Ames Co., B. C. ou wy Co. Shallcross Mfg. Co. eine,’ tis nas. General Elec. Co. Cramer Co., Inc 
Anderson, Arthur R. uehier, Adolp . Tagliabue Corp., C. J. Gaunt © 1 Guardian Electric Cutler-Hammer, Inc 
X-RAY Batley Meter Co. Comtor Co, : Westinghouse Elec. Haners! Elec Ife. H-B Instrument Co, Dimo-Gray Co 
in Locomotive Federal Products Corp, SWITCHES, Automatic EL eine J-B-L- Instrument Eagle Signal Corp 
ical Brush Development General Elec. Co. Transfer eh ee wei Leeds & Northrup Co Fdison Instrument Div 
Chatillon & Sons Link Eng. & Mfg. Acro Switch Co, pee 4 pe Ng Co. Lewis Engineering Electro-Tech. Equip 
ny Consolidated Engg. ee angel Allen-Bradley Co. a ta Mallory & Co Electyme Motor Prods 
0. Sheffiel ‘orp. J 5 ; pve . te vices Ce : yn 
lips | se od me Surface Checking Gage poe gg a's. M. Rowe Engineering . neatly = pote pea ry 
Hathaway Tnscrument Swedish Gage Arrow-Hart & Hegeman Tagliabue Corp. a a : Ohmite Mfg. Co. venera ‘on ro 0. 
Co. Magnaflux Corp. Taber Inst. Corp. Autocall Co. Thwing-Albert Inst. Co Sonera Ca General Controls 
ENGI- Metron Instruments Wilder, R. 8. Automatic Control Co, a a Shalleross Mfg. Co General Elec. Co. 
Nosker Eng. Prod. Williams Agpenine Automatic Electric Chicago nited States Inst. Corp. goreng Mfg. Co Guardian Elee. Mfg. Co 
™ Sheffield Corp. Zubr Co... Automatic Switch Co. Westinghouse Elec. Thwing-Albert Inst. (Co, Haydon Co., A. W 
ev. Statham Labs. SURFACE GAGES” ‘(See Automatic Temp, Conirol beer Elec. Inst. Corp United States Inst. Corp. Haydon Mfg. Co 
Swedish Gage Co. Gages, Surf Barber-Colman Mheelco Instruments Ward Leonard Industrial Timer 
Taller & Cooper SURFACE PLATES Cook Electric Winslow Co. Westinghouse Elec International Register Co 
Trimount Inst. Co. Cramer & Co., Inc. Wheelco Instrument Landis & Gyr, Ine 
as, STRESS-STRAIN. Record Rausch & Lomb Optical Cutler-Hammer, Inc. SWITCHES, Relay Leich Elec. Co 
ter, An ’ * Binswanger & Co Federal Telephone Co. Acro Switch Co. SWITCHES, Sna Lektra Labs.. Ine 
Bailey Meter C Clark & Sons General Elec, Co. Allen-Bradley Co aoe a Lumenite Electronic 
Ic ey Meter Co. DoAll C6. Hart Mfz. Co Arrow-Hart & Hegeman Acro Switeh Co ; . ; : 
Baldwin Locomotive Fecker. J. W. Havin Ca. A: W Autoeall Co Arrow-Hart & Hegeman Lux Clock Mfg. Co 
eril ene etoement Fish-Schurman Co. H-B Instrument Automatic Elec. Chicago Automatic Temp. Control Mallory & Co 
Cen ridge Inst. Co Geophysical Inst. Co. I.umenite Electronic Automatic Switch Co. etts & Betts _ Mercoid Corp 
entury Geophysical : , ~ 7 atic . Cx ol Clark Cooper Co Minneapolis- Honeywell 
Mogey & Sons Ward Leonard Elec. Co Automatic Temp. mntro! "1 7 
Lensetttated Engg. Palos Optical Co Westinghouse Elec f Retts & Betts Cutler-Hammer, Ine Montgomery Mfg. Co 
wee Products Zeiss, Inc., Carl SWITCHES. Instrument Clark & Co pte a ement Mfg Paragon Electric Co 
Fi ry Co., A. Hi. SURFACE PLATES Acro Switch Cook Electric Co. jenera ontrol Co Perfex Corp 
oe a Ine. Fredric STON Allen-Bradley Co, Cutler-Hammer, Inc oneal Controls Photoswitch. Ine 
Me ag J nstrument Herman Stone Co, Allis-Chalmers Friez Instruments jeneral Elec. Co Photovolt Corp 
Vork eng stab ad SURGE CREST AMME- Arrow-Hart & Hegeman General Cement Mfg Guastten. Sisetrts Precision Products, In¢ 
> osker Eng. Prod. Genera) Controla C Hetherington & Son 
TERS (Ammeters, Surge- Autocall Co yeneral Controls Co, : . Richard Alle 
. Olsen wpsting Machine Nae Yeneral Elec. GC . Maliory & Co. ichardson- Allen 
t oO Flee Ch o General Elec. Co 
Riechle Div res Automatie Flectric icag MeAlear M , Rhodes, Inc., M. H 
ed Sh SURGE. Indicators & Re- Automatic Temp. Control Guardian Elec. Mfg. Co. feAlear Mfg. Div. ’ : - 
seffield Corp. cordings Barber-Cotman Hart Mfg Co Micro Switch Div. Sampsel Time Control 
Statham Labs. Cook Electtic Retts & Betts H-B_ Instrument Minneonolis- Honeywell Sangamo Electric Co 
aa & Cooper Elec. Indicator Corp. Carter Parts Div. Kelloge Switehboard Mu-Switeh Corn States Co 
rimount Inst. Co. Esterline-Angus Co. Centralab Div. Mallory & Co. Perfex Corp . Stoelting Co., C. H 
STOBOSCOPES General Electric Co. Cole Instrument Meter Devices Co —. — ee - Stromberg Time Corp 
Associated Research Hathaway Instrument Cook Electric Micro Switch Div. ar sonar wie. o Telechron. Inc 
Biddle Co., Jos. G. Landis & Gyr. Cutler-Hammer, Ine. Perfex Corp t Thomas Clock Co., Seth 
Boulin Inst. Corp. et sg Corn, Daven Co. Photoswiteh, Ine. SWITCHES, Snap Action Thompson Clock Co 
Commercial Research Tavior Inst 3 Federal Anti-Capacity Roller-Smith 2 Acro Switch Co. Tork Clock 
( A 
: mmunication Meas. Lab. SURVEYING INSTRU- General Cement Mfg. Skaneateles Mfg. Co Allen-Bradley Co. Wlanet Co., Geo 
Sa Ltd., C. G. NTS yeneral Elec. Co Struthers-Dunn Arrow-Hart & Hegeman Walker-Jimieson, Inc 
Floctrie Eye Equip. i Instrument Ceneral Radio Co. Ward Leonard Elec. Co. Ace. Elec. Chicago Wal ‘ ; Automatic Timer 
leet Warrick Co. sarber-Colmar oF 0 ahometre , 
, , ao” em seg Na wt a Inc. Westingdonse Elec Retts & Retts knot no Co 
al Lahoratory Tool Berger & Sons J-B-L Inst. Co. General Cement Mfg Clark Cooper. Ine estinghouse Elee 
(Continued) (Continued) (Continued) (Continued) Cutler-Hammer, ine Yellow Springs Inst 
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TESTERS 















SYNCHRONIZATION FORKS to TESTERS 


Pierve Watch Ce TACHOSCOPES TELESCOPES, fr 
Potter Instrument Amthor Testing Inst. C<« Buchele, W 
The V " = soar ae res Scherr Cc Inc. Biddle Cc Jas. G Clark Sons 
5 v Q Standard Elec, Time Scherr Co., Inc Fecker, Inc 
Sticht Ce Sticht Co Fish-Schurman ( 
orate Cr 0 Zernickow Co., O Gaertner Scient 
TACHOMETERS, : Henson Cc k 
for measurina | a we , - | ee ae Ae Cross-pendulum a gt LOGS; SHIP Howland Opt 
/ »V ’ ~ ; > it Amthor Testing Inst iss & Co Palos 
Associated Researct ) Hand & Sons Perkir 
. Westberg Mfg. Co 
Biddle Co., Jas S . Plummer 
Manning, Maxwell % Moore TANGENT METERS (See Tinsley Labs 
elerti« ranges, . V J Oo rVVY > 16,001 ~~ A Co., O Meters, Tangent) ae gy ge 
. TAPES, Oi! Gauger's Zeiss, Ine., Car 
om) | \/ DP RA TACHOMETERS, Electric tage ‘6 
R.P.M.-V.P.N Nar tgs - =a Distagen Co TELESCOPES, Ry 
Bristol Cc Lufkin Rule te ey 
Brown Inst. Div Starrett Ce Bausct &_ Lomt , 
Clarke Inst, Corp. White Co., David Clark & Sons 
Cole Instrument Davidson Mfg 
Crown Ind. Prods TAPES, Steel Fish-Schurman 
Eclipse-Pioneer Div Bruning Co., Ine. Fecker, In 
Electric Speed Ind. Ce Dietzgen Co Gaertner Scien 
Tachometer Cort Kueffel & Esser Cc Henson Cc 
Mechano C« Lufkin Rule Co, Howland 
Angus ( Soltmann, Inc Keuffel 
Foxboro Cx Speidel & C Palos Optical 
General Elec. C« Starrett C« Perkin Elmer ¢ 
Hastings Inst. Cc United States Blue Print Plummer & Kerst 
Hathaway Inst ‘o. Warren-Knight Co Tinsley Labs 
Hays Corp Weber Co Inert] Optical ¢ 
Hickok Elec. Inst ‘o. White Co David Warner & Swasey ( 
Ideal Industries Wollensak Optical ¢ 
Instrument Lab TAPES, Surveyor’s (See Zeiss, Inc., Carl 
Jaeger Watch C Surveying instruments) TELESCOPES, Zer 
J-B-T Instruments Clark & Sons 
Jones Motorola Sales TAPES, Woven Fecker, Inc 
Kollsman Instrument Lufkin Rule Co Gaertner Scientifi 
Martin Decker Corp White Co David Perkin-Elmer Cor 
Metron Instrument TAX! METERS Plummer & Kersha 
Moisture Register Co I Ss Taximeter Tinsley sabs. 
Nat'l. Instrument Cc Unertl Optical ¢ 
Photocon Research VR SRST ante SYSs- White Co., David 
Pitometer Log Cort MS (See Remote Zeiss, Inc Carl 
Potter Ce Metering) TENSIOMETERS 
Rowe Engineering wet L ‘ 
Scherr Co. Inc TELEMETERS (Surveying j,°/¥1" | Locomotivi 
Standard Elec. Time & Military—Optical) Ser Meotaaneae 
Sticht C« Applied Science Corp ontral Sar” 
Sun Electric Corp. Kollmorgen Optical Ce« - “. say 
Westberg Mfg. Co Keuffel & Esser Co Suge pare Product 
Westinghouse Elec Pierce Watch ot Daca 


Weston Elec. Inst. Corp. - 
Winslow Co TELESCOPES, Alignment 
Yellow Springs Ins ‘ Acme Industrial 
bray Optical Co, 
TACHOMETERS, Electro- Dome Precision 
magnetic Fecker, Inc ; 
Eclipse-Pioneer Div. Gaertner Scientific Saxl Ir 
a Electric Auto-Lite General Engg. & Model 
HOMETERS Electric Tachometers Howland Optical Co 
TACHOMETERS Electro Mechano (Cc Keuffel & Esser Co Suter 
General Electric Cx Kollmorgen Optical Co Thwing 
Ideal Industries Optical Ser. & Dev Toledo 
Jaeger Watch Co Paulos Optical Co TENSION INDICATORS 
Kollsman Inst. Co Perkin-Elmer Corp Saldwin Locomotive 
Nat'l. Instrument Cc Plummer & Kershaw Boulin Instrument 
Standard Elec. Time Co. Scherr Co., Inc Chatillon & Sons 
Electri Tinsley Laboratories Cole Instrument 
Dp Unertl Optical Cc Dillor 
4. Hi. 


Ws: Wate oducts 
SYNCHRONIZATION wee ee, TELESCOPES, wet Electri ‘ 

KS. Electrical (See Westinghouse Ele Astronimical In 
oy Synchronization) <r, J Bausch & Lomb Opt Olsen Testing Mach, 


SYucnnonous moToRs TACHOMETERS, Fiy-bell § Buchele, W. Pacific Scientific C 
TYPE “y" (See Motors, Synchronous) p)#000Ur tocken eel = a Precision Scientific 
ddle Ce s avidson g. Co, : nee - 
Svecnnesceres ) Instrument Corp. Dome Precision toe Be Kohibus os 
ontrol Corp hlee. Tachomet ; Eastern 8 2 Cr ; a 
UNIVERSAL Eclipse Aviation Sons Sioioeian Gere a TENSION INDICATORS 
CENTRIFUGAL TYPE Electric Controller Manning, Maxwell & Moore Gaertner Scientific Corp Textile 
} General Elec ’ Sticht Cx Henson Co.. Fred C Boulin Instrument Cor 
5 Ranges in | Instrument Hickok Elec , Viking Instrument Co Mico Instrument Co. Chatillon & Sons 
Kolisman Inst. Co, Palos Optical Co. Dillon & Ce 
Millen Mfg. Co TACHOMETERS, Portable Perkin-Elmer Corp Federal Products Cory 
Roller-Smith Cc Amthor Testing Inst. Co Plummer & Kershaw General Elec. Cc 
Associated Research Tinsley Labs Olsen Testing Mact 


: 346 120-48,000 RPM Triplett Elec. Ce ' 
Westinghouse Elec. Barbour Stockwell Co. Unertl Optical Co. Pacific Scientific C« 
Saxl Instrument 


Bulletin 750-N Weston Elec. Inst. Corp. Biddle Co., Jas. G. White Co , 
Statham Labs 


TACHOGRAPHS a eee ee Zeiss, Inc., Carl 
MODEL “J” aude Ge de. oe Electro Mechano C TELESCOPES, Azimuth JEST BLOCKS 
bm 4 or Elec. Tachometer Corp American Optical Cla aks it vo Ht 
TRIPLE RANGE Cramer & Co., Ine, Foxboro Co. a Fe Detroit Testing Ma 
CENTRIFUGAL seetoen . Instrument Master Tel “ . Gaertner Scientific Corp Bovtern  Sosctans Cx 
Cat. No. 312 300-12,000 RPM Solan, In Carl Ideal Industries Kollmorgen Optical Co onGa | "ile 
Cat. No. 1412 100-12,000 RPM Sather is. O Jones Motrola Corp Palos Optical Co 
pepenciapatil se Mannin Maxwell & Moore Perkin-Elmer Corp 7" ee ae 
Devices, Inc 
SINGLE RANGES TACHOMETER TESTERS Ricker Instrument Co Plummer & Kershaw ’ aoe : 
(See Testers, Tachom- Scherr Co., Inc Tinsley Labs sen Testing Mach 
ps ghee ace. oe aoe eter) Sticht Co. Unertl Optical Co : Testing M 
j sBiagp tl TACHOMETERS, Sun Electric Corp Warren-Knight Co. Van Keuren Co, 


Bulletins 760-N, 790-N entrifugal Viking Instrument Co Warner & Swasey Co 
Rh. ~... Tartine Inst. Co Westberg Mfg. Co. White Co, TEST BLOCKS (Textile 


Associated Research Winslow (Cc Zeiss, Inc., Carl Boulin Instrument Cory 
“JAQUET” Barbour Stockweil Co. Sernthow Co TELESCOPES, Bore & in- TEST INDICATOR 
Biddle Co., Jas. G ‘HOMETERS, Speed ternal Surface, Inspec- Ames C ; 
SPEED INDICATORS Boulin Instrument Corp. Mar yg hah Sp tion “ p trown & © oli 
(CHRONOMETRIC) > rbin ig a orp Askania Regulator Co American Cystoscope ry, ete 
urant £. 0 s > Co J » ’ Optics redera roducts 
Guaranteed Accuracy Eclipse-Pioneer Div oe a et Lewis Engineering 
en eS Elec. Tachometer Corp Flight Research Eng Fecker, J. W Scherr Co., Inc. 
Cat. No. 2301 0-10,000 RPM Foxboro Co General Elec. C Gaertner Scientific Starrett Cc 
Cat. No. 2302 0- 1,000 RPM General Elec. Co. Jones Moctrola Corp Gauthier, Donat A. TEST STANDS, Propeller 
Suitable double rated speed. Hays Corp " Metron Instrument Kollmorgen Optical Co Airplane Mfg. & Supt 
3 models, various accessories. | SS oa Sticht Co . Leitz, Ine. Falstrom Co 
— 2 ; agus is Pr Standard Elec ime Lenox Inst. Co. w See 
Bulletin 735-N Manning, Maxwell & Moore 17s Taximeter Magnaflux Corp. TeMeight. Test)” 
Pioneer Instrument Co Westberg Mfg. C Perkin-Elmer (orp . Th 
Scherr Co., Inc Zernikow Co. Plummer & Kershaw TEST weiss (See “ad 
STATIONARY TYPE Seedburo Equipment Scherr Co.. Inc. mometer Test Wells) 
Stewart-Warner Corp TACHOMETERS, Schneider-Cogswell TESTERS, Abrasion 
MODEL “J” Stieht Cc Stroboscopic Swedish Gage Co American Inst. Co 
z ¥ " a ” Veeder-Root, Inc Associated Research Unertl Optical Co Amthor Testing Inst. Cx 
Sizes, 3. 4. 5". 8, 10”, Viking Instrument Co. Boulin Instrument Corp Zeiss Maas Ceri Atlas Elec. Devices Cx 
and 20 dial diameter, ‘flexi- Zernickoy Co oO Clarke Inst. Corp. : 7 Baldwin Locomotive 
ble shaft driven. TACHOMETERS, Chrono- Gerteral Radio Co TELESCOPES, Laboratory Fidelity Mach. (x 
Many standard ranges reading metric Ideal Laboratory Tool American Optical Gardner Laboratory 
RPM, FPM, YPM, ete. Amthor Testing Inst L. A. B. Corp. _ Bausch & Lomb General Elec. Co 
Bulletins 795-N, 796-N Associated Research Stewart-Warner Corp. sonal Scientific K & H Industrial Prod 
. Sberbach & Son Morehouse Machine C« 
TOT-N a vs ic VARGMOMS TERS. Fecker, Inc. Olsen Testing Machine 
en SN. Ue 9g bey a . Gaertner Scientific Corp. Riehle Div. 
Cramer & = P Amthor Testing Inst. C« ian Gb. eee © Seat Seas” Tos 
Elec. Tachometer Corp Westberg Mfg. Cc Ontical Ber & Dev Sh - . En . mn 
HERMAN H. STICHT CO ini Elgin Nat'l. Watch Co Zernikow Co i we a a at aoe ee 
. oy Hasler-Tel Cx alos ptical Co. Suter Alfred i 
— , J Watch Co. TACHOMETERS. Plummer & Kershaw Taber Instrument Co 
2 PARK PLACE NEW Y . oceer wie Vibrating Reed Ruska & Co Testing Machines, Inc 
Milwaukee Lock & Mf 
. uA were. Biddle Co., Jas. G Tinsley Laboratories Welch Engineering C« 
(Continued) J-B-T Instruments Unertl Optical Co, Zuhr, Inc Henry 
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Not restricted to hor- 
izontal use. Precision 
calibrated spring. Ad- 
justable head permits 
use in any position, 
vertical, horizontal or 
any desired angle. 
Exclusive with 
Pelouze! Lightweight 


but stands severest \ 


TENSION 


TESTING 


SCALES 





/ 


for “Push or Pull’”’ 


Measures tension in lbs. or 



















ozs., instantly—accurately 
—without removing in- 
stalled units! Big improve- 
ment over old single action. 
Threaded detachable“Push 
or Pull” rods 6” long, other 
lengths to order can be in- 
serted in smallest openings. 


EXCLUSIVE 
FEATURES 










Precision Scientific Co 
Riehle Test. Mach. Div. 
Scott Testers, Inc 
Tagliabue Corp.. C 
Thwing-Albert Inst. 


TESTERS, Axle 

Olsen Testing Mach 
Riehle Test. Mach. Co. 
Sperry Products. Inc 


TESTERS, Battery 
Clough-Brengle Co. 
Daven Co. 

Edelman & Co. 
Electro-Mech. Inst 
Electronie Develonment 
Freas Glass Works 
General Electric Co. 
Inst. Co. 


Ricker Inst. Co 
Sterling Mfg. Co. 
Testrite Inst. Co 
Triplett Elec. Inst. 
Weston Elee. Inst 
TESTERS, Bearing 
Elcin National Watch 
Encineering Res. & Dev. 
Physteists Research 


Corp 






Instrument Labs. 
Kellogg Switchboard 
Panoramic Radio Co 
Radex Corp. 

Rubicon Co 

Schauer Machine 
Sherron Metallic 
Technology Instrument 
Thordarson Elec. Mfg. 
United Transformer 


TESTERS, Color 

Atlas Electric Devices Co. 
Fisher Scientific Co 
Gaertner Scientific Corp. 
Gardner Laboratory 
General Elec. Co. 
Hellige, Ine. 
Instrument Dev. 
Photovolt Corp. 
Tagliabue Corp., C. J. 


TESTERS, Condenser 
Aerovox Corp. 
Associated Research 
Rradshaw Instruments 
Clippard Inst. Lab. 
Clough-Brengle Co. 
Cornell Dublier 
Electronic Development 
General Electric Co. 
General Radio Co. 
Hickok Elec. Instrument 


(Continued) 


Labs. 


service. Makes tension \ ee an ae oe semen: ene, ees: nile 
testing quick, easy, { 
unerring. Three 
models—2, 5 and 20 Write for 
lbs.capacity. Measures 
H torques, spring and detailed 
breaker arm tensions, ‘ 
mechanical pressures. bulletin. 
PELOUZE MFG. CO. 
Quality since 1894 
1218 CHICAGO AVE., EVANSTON, ILLINOIS 
TESTERS, Absorption TESTERS, Beating Industrial Insts. Ine, 
Burrell Tech. Supply Precision Scientific Instrument Labs 
Gurley, W. & L. E. Testing Machines, Ine Jackson Electrical Inst. 
Humboldt Mfg. Co. Williams Apparatus Co Kalbfell Labs Inc 
Precision Scientific Kellogg Switchboard 
Testing Machines, Inc. TESTERS, Brake Potter Co. 
Willams Apparatus Pate gE ae bag Radio City Products 
‘ ougn engie c Re e slectro cs 
TESTERS, Air Speed IM- Gommercial Research are alge * —_ 
dicator (See Air Speed Gramer & Co., Inc = Mcebine 
| _Indieator Testers) Poa tie. a So 
TESTERS, Altimeter (See —™°TY ©® A- slag Ace el 
| Altimeter Testers) TESTERS, Chlorine Ne alga mare wee arg 
+ > = , f B' 41e¢ a 8 
| TESTERS, Armature Everson Mfg. Co. Weston Elec. Inst. Corp 
Associated Research, Inc Hellige, Inc, Williams Apnerate 
Communication Meas. Lab. Industrial Inst., Inst ams Apparacus 
Instrument Lubs. IaMotte Chemical Prods. TESTERS, Deflection, 
Sehauer Machine Photovolt Corp. Light Wave 
Sherron Metallic Rat nag Scientific Acme Industrial 
TESTERS, Asphait = Hascher,& Betzzld | Gaertner Selentitie Corp 
American Inst. Co rien . Sherron Metallic 
Atlas Eectric Devices Wallace & Tiernan Van Keuren Co 
cee 8. TESTERS, Coal (Seo Fuel resrens, Dew Point 
Braun Corp. 0 - — 
7 — or Cc 
Central Scientific Co TESTERS, Coil (Electric) Former OO ie 
— & Sons Associated Research Instrument Dev. Labs 
Dillon & Co. Boonton Radio Corp. Refinery Supply Co 
Exact Weight Scale Clippard Inst. Lab. Tagliabue Corp., C. J 
Fish-Sehurman Co. | Clough-Brengle Co, eas 
Se Wate Co. 0 Cole <2 er: reprene. Dielectric, 
J Mfg. teneral Elec. Co, roperties 
Koehler Instrument General Radio American Transformer Co 
Olsen Testing Mach. Ideal Industries Associated Research, Inc 
Philadelphia Thermometer Industrial Insts., Inc. Cole Instrument 


Electronic Dev. Lab 
General Elec. Co 
General Radio 
Instrument Labs 
Leeds & Northrup Co 
Miller Co., B. F. 
Roller-Smith 
Sherron Metallic 
Tagliabue Corp.. C. 
Westighouse Elec 
Winslow Co. 


TESTERS, Electroplating 
(See Electroplating So- 
lution Testing Apparatus) 


TESTERS. Emulsion & 
Demulsibility 

Central Scientific Co. 

Precision Scientific 


TESTERS, Expansion 


Carson Micrometer 
Dietert Co 

Dillon & Co 

Fxact Weight Scale Co. 
Ferner Co 

Humboldt Mfg. Co 
Gaertner Scientific Corp. 
Thwing-Albert Inst. Co 


TESTERS, Fiash Point, 
Abel-Pensky’s (See 
Abel’s above) 


TESTE 


RS 





Mullen Test 


Recognized the world over 
as standard bursting test 





THE MULLEN TESTER. 


for 


Testing Bursting Strengths 


200 p.s.i. bursting strength and 0.025” thick. 


Model A, motor driven, or Model Jumbo hand- 
driven for testing materials up to 1000 p.s.i. 


bursting strength. 


Send samples for trial test. 


B. F. PERKINS & SON, Inc. 


Mullen Tester Division 


Holyoke, Mass. 








Model C, motor driven (illustrated), or Model 


LC, hand-driven for testing materials up to 
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TESTERS 


SPECIALIZED TESTING 
INSTRUMENTS.-- 


rehabilitation, mai 
rugee 


valiant ma is 
Set eaiding and 
pacar * 


problems. 


x 





For Insulation Resistance. 
“Megger” Insulation Testers 
Hand driven, Motor driven, 
“Meg,” “Bridge-Meg,” “Rectifier 
Operated” and Midget Types. 
Bulletin 21P7-1 





For Ground Resistance. 
“Megger” and “Meg” Ground 
Testers. Catalog 25-1 





For Conductor Resistance. 
“Ducter™ Low Resistance Ohm- 


meters—down to .000001 ohm. 
Bulletin 24-25-1 
“Megger” Ohmmeters up to 


1000 megohms. Bulletin 1540-1 
Midget “Megger” Circuit Testing 
Ohmmeters—0.1—200,000 ohms. 

Bulletin 1495-1 





JAMES G 





ities for the soluti 


nce and special in- 
aa at — eee 


he. 3 
erg » and our instru- 


e offer our 


on of your testing 





To Measure Speed, Frequency 
and Rates of Vibration. “Frahm” 
Vibrating Reed Frequency Me- 
ters. Bulletin 32-1 
“Frahm” Vibrating Reed Tach- 
ometers and Vibration Indica- 
tors. Bulletin 31-1 





“Jagabi” Precision Tachometers, 
Centrifugal and Chronometric 
types for hand use. Bulletin 35-1 








“Jagabi” Slide Wire and Carbon 
Rheostats. Wide variety of types 
and ratings. Bulletin 41-1 


Also Apiezon Oils, Greases. 
Waxes, for high vacuum work; 
“Pointolite” Lamps. 


= > OS ee oo) 


ancients 








TESTERS, Fiash Point, 
Clevelad Open Cup 
American Inst. Co, 
Boekel & Ce 
Central Scientific Co 
Humboldt Mfg. Co 
Koehler Instrument 
Olsen Testing Machine 
Precision Scientifie Ce 
Ruehfel C« 

Tagliabue Corp C..3 
TESTERS, Fiash Point, 
Elliott Closed Cup 

American Inst. Co 


Central Scientifie Co 
Humboldt Mfg Cc 
Precision Scientific C« 
Ruehfel Cc 
Tagliabue Corp ( J 
TESTERS, Fiash Point 
Pensky- Martens 
American Inst, Ce 
Roekel & C« 
Central Scientific Cc 
Humboldt Mfg. Cx 
Koehler Instrument 
Precision Scientifie Ce 
Ruehfel Cc 


Tagliabue Cory Cc. J 


TESTERS, Flash Point, 
Tag Closed 

Central Scientific Co 

Humboldt Mfg. Ce 

Koehler Instrument 

Precision Scientific Ce 

Ruehfel Cc 

Tagliabue Corp Cc. J 


TESTERS, Flatness, Light 
Wave 

Acme Scientific 

Baird Associates 
Bausch & Lomb 

Crystal Research Labs 

Fecker, J : 
Fish-Schurman Co 

Gaertner Scientific Co 

Geophysical Ins Co 

Howland Optica 

Optron Laberatory 

Scherr Co., ‘Inc 

Sherron Metallic 

Van Keuren C« 

Zeiss Inc., Carl 

TESTERS, Flourescent 
Lighting 

Eitzen Company 


Littelfuse In 
Skaneateles Mfg 
Sylvania Elec Prod 
TESTERS, Freeness 
Bristol Co 

Dietert Co 

Testing Machines, Inc 
Williams Apparatus Co 
TESTERS, Fuel 
American Inst. Co 
Burrell Technical Supply 


Central Scientific Co. 
Cuthbert Co, 
Emerson Apparatus Co 


Fish-Schurman Co 

Fisher Scientifie Co 

Parr Instrument Co. 
Precision Scientific 
Riehle Div 

Sargent & Co. 

Sturtevant Mill 

Testing Machines, Inc 
TESTERS Gage (See Gage 
Testers) 


TESTERS, Gas (See Gas 
Analyzers) 


TESTERS, Gear 
Dillon & Co 
Engineering Res. & Dev 
Fellows Gear Shaper 
Ferner Co 

Krouse Testing Mach 
Morse Twist Drill 
Olsen Testing Mach 
Scherr Co., Ine 


TESTERS, Glue 
Central Scientifie Co. 
Dillon & Co 
Fish-Schurman Co 
Olsen Testing Machine 
Physicists Research 
Thwing-Albert Inst. Co 
TESTERS, Grain 
Central Scientific Co. 
Cuthbert Co 
Exact Weight Scale 
Gump Co 
Moist-O-Meter, Inc 
Moisture Register Co 
Newark Scale Works 
Precision Scientific Co. 
Seedburo Equipment 
Tagliabue Corp., C. 
Toledo Seale Co. 
Troemner, Henry 
TESTERS, Grease (See 
Grease Testing Ap- 
paratus) 
TESTERS, Grinding Wheei 
Olsen Testing Machine 
TESTERS, Ground Resist- 
ance 
Associated Research 
Automatic Electric Sales 
siddle Co., Jas. G. 
Borden Engineering 
General Electric Co. 
Geophysical Inst. Co. 
Gray Instrument 
Heiland Research 
Industrial Insts., Inc, 
Instrument Labs. 
Leeds & Northrup 
Miller, M. C. 
Niagra Electric 
Roller Smith 
Sensitive Res. Inst. 
Shalicross Mfg. 
Sherron Metallic 
Sticht & Co. 
Thwing- Albert 
Winslow Co. 





TESTERS, Ha 
Grindable Ma 
Ames i’recisi 
Ferner C¢ 
Gardner Lal 
Gordon (¢ ‘ 
TESTERS, Ha: 
Plastic Film 


Ferner ( 
Gordon ¢ ( 
Munsell Co) 
Precision Scix 
Riehle Testir 
Steel City Tes 
Taber Instrur 
Testing Macl 


TESTERS, Hig 
(See Chamber, 
ment Test) 


TESTERS, Hydr 
(See Hydroge: 
termination tns 

TESTERS, Insui: 

Aircraft Elect 

American Tra 

Assuciated Resea 

Automatic Elec 

Biddie Co Ja 

Clough-Brengle 

Cole Instrument 

Coumunication M 

Freed Transform 

General Elec. ¢ 

General Radio ¢ 

Gier & Bluhm 

Hewlett-Packard 

Hickok Elec Ir 

Ideal Industries 
ndustrial Insts., 

Islip Radio Mf; 


Kellogg Switchboa 
Leeds & Northru 
Miller Co., Bertra 
Radio Frequency 

Rawson Electrical 


Rubicon Co 

Scott Testers 
Shalicross Mfg. ( 
Sherron Metallic 
States Co. 

Sticht Co 

Superior Insts 
Westinghouse Ele: 
Weston Elec. Inst. 
Winslow Co, 


TESTERS, Insulation 
(Thickness) 
Comtor Co 


Federal Vroducts ¢ 
General Elec. Cx 
TESTERS, Jelly 
Chatillon & Sons 
Fish-Schurman Cc 
Koehler Instrument 
Precision Scientific 
TESTERS, Laundering 
Atlas Electric Device 
TESTERS, Magnetic 
American Inst. C« 
Annis Co 
Associated Researcl 
Baird Associates 
General Elec. Co. 
General Radio 
Geophysical Inst. Cx 
Instrument Labs 
Magnaflux Corp 
Magnetic Analysis Cor; 
Pioneer Instrument 
Rawson Elec. Instr. ¢ 
Rubicon Co. 
Ruska Inst. Cory 
Sherron Metallic 
TESTERS, Malt 
Brabender Corp 
Rieker Instrument ( 
Seedburo Equipment 
TESTERS, Mica 
Boonton Radio Cory 
TESTERS, Mileage (See 
Meters, Mileage) 
TESTERS, Milk 


Central Scientific C: 
Kimble Glass 
Koehler Instrument 


Munsell Color Co., I 
Photovolt Corp 
Rieker Inst. Co, 
Ruehfel Co. 
Scientific Glass Apy 
Standard Elec. Time 
Testrite Instrument ( 
Tagliabue Corp., C. J 


TESTERS, Moisture 
Alpha-Lux Co. 
American Inst. Co. 
Brabender Corp 
Brown Inst. Div. 
Cambridge Inst. Co 
Central Scientific Cc 
Cuthbert Co. 
Delmborst Instrument 
Dietert Co. 

Electronic Products C¢ 
Exact Weight Scale 
Ferner Co. 

Fisher Scientifie Co. 
General Elec. Co. 
Hart Moisture Gages 
H & H Thermostats 
Humboldt Mfg. Co. 
Industrial Inst., Ine. 
Laboratory Equipment 
Moisture Register Co 
Precision Scientific ¢ 
Rascher & Betzoid 
Refinery Supply Cc 
Scientific Glass App. 


Sci. Inst. Co. (of Detroit 


Seedburo Equipment 
Shalicross Mfg. Co 
Tagliabue Corp., C. J 
Tenney Engineering 
Testing Machines, Inc. 
Thwing-Albert Inst. ( 
Toledo Scale Co. 
Troemner, Henry 
Williams Apparatus Co 
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TESTERS 





TENSILE STRENGT 


DEAD WEIGHT THICKN 





TESTERS FOR PAPER, 
CORDAGE, RUBBER, 
WIRE, ETC. 





GAUGE 1/10,000 Div. 









H 


ESS 





PAPER MACHINE TACHOMETERS 
(Recording and Indicating) 


ALSO — paper BURSTING STRENGTH TESTERS 
POCKET AND DESK SCALES (Paper and Cordage) 
PAPER MICROMETERS (Desk and Pocket) 
ALUMINUM FOIL SCALES 
SPECIAL INSTRUMENTS MANUFACTURED TO 


YOUR SPECIFICATIONS 


Amthor Testing Instrument Co., Inc. 
49a Van Sinderen Avenue, Brooklyn, N. Y. 


PLANT and LABORATORY INSTRUMENTS 


DEAD WEIGHT 
PRESSURE GAUGE TESTERS 
Capacities to 500C Ibs. 





FIVE RANGE 
HAND TACHOMETERS 





TESTERS, Non destructive 


electrical for physical 
properties 

Baldwin Eeeemotive 
Cady 

Cole arement 

Ferner Co. 


General Electric 

General Radio 

Hathaway Instrument 
Magnaflux Corp. 
Sheffield Corp. 

Sperry Products 
Thwing-Albert Inst. Co. 


TESTERS, Oil 
Inst. Co. 
erenette Co. 


Fish- tesmen Co. 
Gardner Laboratory 
Hellige, Inc. 

Humboldt Mfg. Co. 
Kimble Glass 

Koehler Instrument 
Laboratory Equipment 
Mico Instrument Co. 
Precision Scientific Co. 
Rieker Inst. Co. 
Ruehfel Co, 
Ruska & Co. 
Scientific Glass App. 
Seientifie Inst. Co. 
Tagliabue Corp., C. J. 
Tenney Engineering 


TESTERS, Oxygen 
American Inst. Co. 
Burrell Technical Supply 
Central Scientific 
General Elec. Co. 
Precision Scientific 
Sargent & Co. 

Scientific Glass App. 
Scientific Inst. Co. 
Tagliabue Corp., C. J. 


TESTERS, Paint 
Akatos, Inc. 

American Inst. Co. 
Atlas Elec. Devices Co. 
Central Scientific Co. 
Dillon & Co. 
Fish-Sehurman Co. 
Gardner Laboratory 


TESTERS, Paper Curl 
Thwing-Albert Inst. Co. 


TESTERS, Paper Forma- 
tion 


Dillon & Co. 
General Elec. Co 
Hart Moisture Gages 
Testing Machines, Inc 
Thwing-Albert Inst. Co. 
Williams Apparatus Co 
TESTERS, Paraffin 
American Inst. Co. 
Humboldt Mfg. 
Koehler Instrument 
Olsen Testing Mach. 
Perkins & Son 
Precision Scientific 
Ruehfel Co. 
Tagliabue Corp., C. J 
TESTERS, Penetration 
(Paper) 
Olsen Testing Mach 
Testing Machines, Inc. 
Thwing-Albert Inst. Co. 
Williams Apparatus Co. 
TESTERS, Petroleum (See 
Oil above) 
TESTERS, Phosphate 
Hellige, Inc. 
La Motte Chemical 
Permutit Co. 
Taylor & Co., W. A. 
TESTERS, Pistol Barrel 
Optical 
Kolimorgan Optical Co. 
Lenox Inst. Co. 
Scherr Co., Inc. 
TESTERS, Piston Ring 
American Measuring Insts. 
Gordon Co., Claud 8. 
Link Engineering 
Toledo Scale Co. 
TESTERS, Pitch 
American Inst. Co, 
Precision Scientifie Co. 
TESTERS, Plasticity 
American Inst. Co. 
Brabender Corp. 
Dietert Co. 
Dillon & Co. 
Humboldt Mfg. Co 
Instron Eng. Corp. 
Olsen Testing Machine 


Prods. 


Machines, Ine 
Thwing-Albert Inst. Co 
Westinghouse Elec 
Williams Apparatus Co 
TESTERS, Pulp 
Hart Moisture Gage 
Perkins & Son 
Testing Machines, Ine 
Thwing-Albert Inst. Co 
Williams Apparatus Co 
TESTERS, Radio Set (See 
Analyzers, Radio Set) 


TESTERS, Radio Tube 
(See Analyzers, Radio 
Set) 


Testing 


TESTERS, Resistance 
Assembly Products 
Associated Research, Inc 
Automatic Elec. Chicago 
Biddle Co., James G 
Borden Engineering 
Cole Instrument 
Communication Meas. 
Dale Instruments 
Electro-Tech Equipment 
Electronic Dev. Lab. 
Freed Transformer 
General Elec. Co. 
General Radio Co 

Gray Instrument Co 
Ideal Industries, Ine. 
Industrial Instruments 
Instrument Labs. 
Leeds & Northrup Co. 
National Tech, Labs. 
Nosker Eng. Prod. 
Radex Corp. 

RCA Manufacturing 
Rubicon Co. 
Shalleross Mfg. Co. 
Sticht Co. 

Supreme Instrument 
Sylvania Elec. Prod. 
Triplett Electrical Inst. 
Westinghouse Elec. 
Weston Electrical Inst. 
TESTERS, Salt Spray 
Amegican Instrument Co. 
Atlas Electric Devices 
Industrial Filter 
TESTERS, Sand 
Chatillon & Sons 

Dietert Co. 
Exact Weight 


Lab 


Corp. 


Scale Co 


Olsen Testing Mach 
Precision Scientific 
Taber Instrument Co 
Thwing-Albert Inst. Co 


TESTERS, Spark Plug 
Centralab Div 

Cole Instrument 
General Cement Mfg 
Hickok Elec Inst 
Rowe Engineering 
Schauer Machine 


TESTERS, Strain 


Baird_ Associates 
Bausch & Lomb Opt 
Edin Electronics 


Fecker, J. W 
Fish-Schurman 
Gaertner Scientific 
General Elec. Co 
Hathaway Instrument 
Kollmorgan Optical Co 
Olsen Testing Mach 
Pfaltz & Bauer, Ine 
Plummer & Kershaw 
Polarizing 
Precision 


Corp 
Corp 


Scientific 


Zeiss, Inec., Carl 
TESTERS, Tachometer 
American Time Prods 


Amthor Testing Inst 
Associated Research 
Biddle Co., Jas. G 
Consol. Ashcroft Hancock 
Elec. Tachometer Corp 
Engineering Res. & Dev 
Flader Inc. Fredric 
General Elec. Co, 
Globe Industries 

Ideal Lab. Tool 
Pioneer Instrument 
Precision Scientific 
Rieker Inst. Co 

Rowe Engineering 
Standard Elec. Time 
Sticht Co, 

Sun Manufacturing 
Zeiss, Inc., Carl 
Zernickow Co., O 
TESTERS, Tenderness 
American Inst. Co. 
Humboldt Mfg. Co 
Precision Scientific Co 
TESTERS, Thermometer 
Amthor Testing Inst. 


(Glass) 





Instrument Co 


it 


Nb 
SYSTEMS 


A complete line of 
hydraulic compo- 
nents for the assis- 
tance of engineers 
assembling their 
own special force- 
soaeh Pan teary tine 
includes: ase 
\ HYBRAULIC LOAD CELLS tor 


COMPRESSION & TENSION 
oy LOAD INDICATORS 
RECORDERS both strip ond 


circular chart 
VALVES 
E HYDRAULIC JACKS, TOOLS 


| «« + for applications 
such as dynamome- 













a ters, wind-tunnel 
is balances, strength 
> of structures, jet en- 
5 gine thrust and hun- 

dreds of other meas- 


urement problems. 
Components ore 











Geneees a. % Precision Scientific Co. nt A yg Gage Raat Ashaalt: Maneock ; 
pee neg. Corp. Scott Testers, Inc. um t Mfg. Co, ZORSOS, _ ASTON aan treme! 
Koehler Instrument Steel City Testing Precision Scientific Freas Glass Works aie ‘ond on 
Munsell Color Co. Testing Machines, Inc. TESTERS, Slowness Fried & Lustig rate, Easy to mount 
Photevelt Corp. TESTERS, Porosity Testing Machines, Inc G. M. Mfg. Co sheers 
4 eesion Selentitic Ferner Co. Williams Apparatus Co ti ge ge | a Sa ‘ 
‘uehfe } y . & ; eal L a Pt i ah od 
Scott ll Seomeiicr” a a TESTERS, Softness J-B-T Instruments z 
Taber Instrument Co. Perkins & Son — Dillon & Co. Hiergesell & Sons — = 
Tenney Engineering Precision Scientific Ferner Co. ‘ Huddleston, J. 8S. F sl: A x EMERY CO 
Yhermo-Electric Ruska Instrument Gurley, W. & L. E. Lewis Engineering * - « 
Van Keuren Co. Saxl Instrument Humboldt Mfg. Co. Manning, Maxwell, Moore STAMFORD. CONN 
‘uber, Inc., Henry (Continued) (Continued) (Continued) : b 
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TESTERS to TESTING MACHINES 


SPERRY 
REFLECTOGAGE 


measures 
THICKNESS OF METALS 


where only 
one side is 
accessible 






Operates on the principle of reso- 
nant frequencies. Instantly measures 
thickness of tubes or flat parts directly 
from .025 to .300 in. thickness; in- 
directly up to 4 in, Access from only 
one side is required. Accuracy within 
= 2% of the thickness of the part. 
<SPERRY> tion, write for bulletin 
3700-KK. 


SPERRY PRODUCTS, INC. 
DANBURY, CONNECTICUT 


For further informa- 





TESTERS, Watch Rate 
American Time Prods. 
Paulson & Co 

Potter Instrument 


Instrument Co 
Thermometer 


Moeller 
Nurnberg 
Palmer Co 
Ruehfel Co 
Schultheis Corp 


Tagliabue Corp., C. J TESTERS, Water Meter 


Thwing-Albert Inst. Co. Badger Meter Co. 
Wagner & Son Barnstead Still 
Weksier Thermometer Exact Weight Scale 
Fischer & Porter 
TESTERS, Torque and Neptune Meter Co, 
Torque Wrench Toledo Seale Co, 


Airdraulics Engineering 


ain Blectventes’ TESTERS, Water Penetra- 

idin Electronics i 

Olsen Testing Mach m1 Cc J . 

Skyway Precision Tool H — wel = G. 

Sturtevant Co art Moisture Gage 
Thwing-Albert Inst. Co 
Williams Apparatus 

TESTERS, Turn Indicator es 

Amthor Testing Inst. Co, TESTERS, Watthour Meter 

General Electric Co Duncan Elec. Mfg. 

Globe Industries Eastern Specialty Co 

Ideal Lab. Tool Elec. Facilities, Ine. 

Pioneer Instrument General Elec. Co 

Rieker Instrument Co Hathaway Inst. Co 

Ruehfel Co Sangamo Electric Co. 


Summers Gyroscope States Co 


TESTERS, Vapor Trans- Westinghouse Elec. 
mission 
Thwing-Albert Inst. Co. TESTERS, Weathering 


Atlas Elec. Devices Co. 
TESTERS, Varnish — Electric Hotpack Co. 
Atlas Elec. Devices Co. Gen, Elec. Lamp Dept. 
Dillon & Co ; National Carbon Co. 
Fish-Schurman Co Precision Scientific 
Gardner Laboratory Tenney Engineering 


Hellige, Inc 


eng TESTING INSTRUMENTS, 
fice tee Oatieal 
Taber Instrument Co 


Acme Industrial 
American Meas. 
American Optical 
Bausch & Lomb Optical 
E & S&S Optical 

Ferner Co 
Fish-Schurman Corp. 
Gaertner Scientific Corp. 
Gardner Laboratory 


Thermo-Electric Co 
Zuhr, Inc Henry Insts 
TESTERS, Voltage 
Associated Research 
Clough-Brengle Co 

Cole Instrument 
Electrical Facilities, Ine 
Electronic Associates 


Electronic Dev. Lab Geophysical Inst. Co, 
General Elec. Co Gordon Co, 

Ideal Industries. Inc Instrument Dev. Labs 
Instrument Labs Jones & Lamson Machine 
Islip Radio Mfg Kollmorgen Optical Co. 
Lyman Electronic Larrimore Sales 
MacLeod & Hanopol Leitz. Inc 

Norton Electrical Inst * 

ae Optical Service & Dev 
Precision Apparatus 
Potter Co Optron Laboratory 
RCA Div Pales Optical Co. 
Shallcross Mfg. Co. Perkin-Elmer Corp. 
Sherron Metallic Phoenix Prec. Inst. 
Sticht Co Precision Scientific 
Sylvania Elec. Prod Pyrometer Inst, Co. 
Triplett Elec. Inst Unertl Optical Co. 
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TESTING MACHINES, 
Alternating Stress 
Baldwin Locomotive 
Brush Development Co, 
Edin Electronics 

Emery Co A. H 
Hathaway Instrument 
Krouse Testing Machine 
Olsen Testing Machine 
Riehle Div 


TESTING MACHINES, 
Cable 


Electronics 
Amthor Testing Inst 
Associated Research 
Atlas Electric Devices 
Baldwin Locomotive 
Boulin Instrument 
Century Geophysical 
Chatillon & Sons 


Aircraft 


Corp 


TESTING MACHINES, Communication Meas, Lab 
Bearing Dillon & Co. 

Olsen Testing Machine Emery Co A. H 
Physicists Research General Elec. Co 
Precision Scientific Kellogg Switchboard 
RCA Manufacturing Co. Krouse Testing Mach 

TESTING MACHINES, [eeds & Northrup Co 
Bending Olsen Testing Machine 
Baldwin Locomotive Pacifie Scientific Co 
Detroit Testing Mach. Perkins & Son 

Dillon & Co Riehle Testing Machines 
Dorr-Patterson Engr. Rubicon Co 

Ferner Co : Scott Testers 

Hayes Scientifie App Shallcross Mfg. Co 
Krouse Testing Mach. Sherron Metallic 
Morehouse Machine Co, oe 

Olsen Testing Machine Steel City Testing Mach 
Riehle Testing Machines Thordarson Elec. Mfg 
Steel City Testing MachineThwing-Albert Inst 


Instrument Co, 
Inst. 


Taber 
Thwing-Albert 


TESTING MACHINES, 
Brinell 

Ames Precision Machine 
Detroit Testing Mach. 

DoAll Co 


TESTING MACHINES, 
Cement 
American Inst. Co. 
Baldwin Locomotive 
Bowen & Co. 
Burrell Tech. Supply 
Carver, Fred 8. 


Ferner Co Central Scientific Co. 
King, Andrew Dillon & Co 
Olsen Testing Machine E YC AH 
Pittsburgh Inst. & Mach. oonet Woeisht Ps : 
Riehle Testing Machines —1 ; ~ dt cale — 
Steel City Testing Machine ret era -neumatic Sys 
Testing Machines, Inc Fisher Scientific Co 
- - ee ? Hayes Scientific App 
TESTING MACHINES, Humboldt Mfg. Co. 
Brittieness Olsen Testing Machine 


Baldwin Locomotive 
Olsen Testing Mach. 
Precision Scientific 
Riehle Testing Machines 


TESTING MACHINES, 
Bursting 
Amthor Testing Inst. 
Autoclave Engineers 
Cady & Co., E. F. 
Mansfield & Green 
Olsen Testing Mach 
Parks Co Harry 8. 
Perkins & Son, Inc. 


Riehle Testing Machines 
Scott Testers 
Testing Machines, Inc. 


Thwing-Albert Inst 


Precision Scientific Co 


Refinery Supply Co. 
Riehle Testing Machines 
Scientific Inst. Co. 


Scott Testers 
Western Machinery Co 


Co. Yoder Company 


Teen MACHINES, 


ain 
Baldwin Locomotive 
Dillon & Co. 
Emery Co. A, H 
Krouse Testing Mach. 
Olsen Testing Mach. 
Riehle Testing Machines 
Steel City Testing Mach 





done WITH 


inexpensive. 
. 


Illustrated 
bulletins 


free 





In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 


HARDNESS 
TESTING... 


NO MENTAL 


HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 41 years. 





The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica 2, N. Y. 














HARDNESS TESTER 


(Vickers Type) 





DIAMO-BRINELL 
TESTING MACHINES FOR 
HARD AND SOFT METALS 


Ask for catalog on 


HAND AND POWER-OPERATED 


BRINELL 


PITTSBURGH 


Instrument & 
1026 Reedsdale St. 





a, 








PES mee “Gaerne 


i 





ihe calli. 


TESTERS 


Machine Co. 
Pittsburgh, Pa 





TESTING MACHINES, 
Compression 
Baldwin Locomotive 
Carver, Fred 8. 
Chatillon & Sons 
Detroit Testing 
Dillon & Co, 
Dorr-Patterson Engr. Co. 
Electro Products Labs. 
Emery Co., A. H. 
Engineers Specialty Div. 


Mach. 


Exact Weight Scale Co. 
Ferner Co. 
Krouse Testing Mach. 


Link Engineering 

Olsen Testing Machine 
Perkins & Son, Inc. 
Potter Co. 

Precision Scientific 

RCA Manufacturing 

Riehle Testing Machines 

Scott Testers 

Schauer Machine 

Steel City Ttesing Mach. 

Testing Machines, Inc. 

Toledo Scale Co, 

Thwing-Albert Inst. 

TESTING MACHINES, 
Concrete (See Cement 
above) 

TESTING MACHINES, 
Creep 

Baldwin Locomotive 

Carson Micrometer 

Ferner Co. 

Gaertner Scientific Corp. 
Marshall, L. ‘ 

Olsen Testing Machine 


Riehle Testing Machines 
TESTING MACHINES, 
Damping 


Baldwin Locomotive 

TESTING MACHINES, 
Deflection 

Micrometer 

Son 

Products Lab. 

Link Engineering 

Olsen Testing Mach. 

Scott Testers 

Steel City Testing Mach. 

TESTING MACHINES, 
Diaphragms 

Carson Micrometer 

Krouse Testing Mach. 

TESTING MACHINES, 
Ductility 

Bock Machine Co, 

Central Scientifie Co. 
Dillion & Co, 

Detroit Testing Mach. 

Humboldt Mfg. Co. 

Olsen Testing Machine 
Precision Scientific Co. 
Riehle Testing Machine 
Scott Testers 

Steel City Testing Mach. 

Testing Machines, Inc. 
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TESTING MACHINES 
Fatigue 
All American Tool (Vibra 

tion) 
Baldwin Locomotive 
Ferner Co 


General Elec. Co. 
Hathaway Inst. Co 
Hays Scientific App 
Krouse Testing Mach 


L. A. B. Corp. 
Link Engineering 
Martin-Hubbard Corp 
Olsen Testing Machine 
Precision Scientific 
Riehle Testing Machine 
Ruehfel Co. 

Scott Testers 

Taller & Cooper 
Testing Machines, Inc 


Westinghouse Elec. 
Zubr, Inc., Henry 


TESTING MACHINES 
Folding Endurance 
per) 

American Inst. Co. 

Amthor Testing Inst. ¢ 

Olsen Testing Machine 

Riehle Testing Machines 

Testing Machines, Inc 

Thwing-Albert Inst. 


TESTING MACHINES, 
Gummed Tape 
Amthor Testing 
Dillon & Co. 
Scott Testers 
Thwing-Abert Inst. C 


TESTING MACHINES. 

Hardness 
American Optical 
Ames Precision Machine 
Barber-Colman Co 
Clark Instrument 
Detroit Testing 
Dietert Co. 
Eberbach & Son 
Eitzen Co. 
Ferner Co. 
Fisher Scientific Co 
General Elec. Co. 
Gogan Machine 
Gordon Co., Claud S 
Kent Cliff Labs. 
King, Andrew 


(Pa- 


Inst 


Mach 


Leitz, Inc. 
Olsen Testing Machine 
Pittsburgh Inst. & Ma 


Precision Scientific 
Riehle Testing Machine 
Rubicon Co. 

Shore Instrument 
Steel City Testing Ma 
Swedish Gage 
Testing Machines, Inc 


Wilson Mech. Inst. 
Zeiss, Inc., Carl 








TPreaTINGCO MACWINGTS 


won. TWTIOTAHRMT roe 














G MACHINES, 
TP ressure, for Hose 
& hydraulic de- 


ome Products Labs. 
Hydraulic Controls 
Mansfield & Green 
oarks CO., Harry 8. 
steel City Testing Mach. 


TESTING MACHINES, 


sis Sales Co. 
sal Locomotive 
Cambridge Inst. Co. 


Ferner ‘Co., Claud 8. 
Gorrell & Gorrell 
Impact Dy aad Co. 


orp. 
ae Testing Machine 
precision Scientific 
Radio Frequency Labs. 
Riehle Testing Machine 
Scott Testers 
Size Control Co. 
Steel City Testing Mach. 
Testing Machines, Inc. 
Thwing-Albert Inst. 
quot, Inc., Henry 


TESTING MACHINES, 
initial Tearing 

preeision Scientific 

seott Co., Henry L. 

Suter, Alfred 

Testing Machines, Inc. 
Thwing-Albert Inst. oe 
TESTING MACHIN 

Knit Goods ise _ = 
tile below) 


TESTING MACHINES, 
Leather 


Amthor Testing Inst. Co. 
Central Scientific Co. 
Dillon & Co. 

Olsen Testing Machine 
Perkins & Son 

Riehle Testing Machines 
Scott Testers 

Taber Instrument Co. 


TESTING MACHINES, 
Paper 


American Inst. Co. 
Aithor Testing Inst. Co, 
Atlas Elec. Devices 
Bausch & Lomb 

‘oO. 


Central Scientific ‘Co. 
Dietert Co. 
Dillon & Co. 
Emerson Apparatus Co. 
Federal Prod. Corp. 
Ferner Co. 
Gardner Laboratory 
General Elec. Co. 
Gurley, W. & L. E. 
Hart Moisture Gage 
Instron Engg. Corp 
Olsen Testing Machine 
Perkins & Son 
Photovelt Corp. 
Riehle Testing Machines 
Scott. Testers 
Speidel & Co. 
Steel City Testing 
Taber Instrument Co. 
Testing Machines, Inc 
Thwing-Albert Inst. Co. 
Toledo Scale Co. 
Van Keuren Co. 
Williams Apparatus Co. 
TESTING MACHINES, 
Pipe & Tube 
Baldwin Locomotive 
Black & Decker 
Branson Instruments 
Dillon & Co. 
Geotechnical Corp. 
Krouse Testing Mach. 


Magnaflux Corp. 
Olsen Testing Machine 


Steel City Testing Mach. 


TESTING MACHINES, 
Rails 

Sperry Products, Inc. 
TESTING MACHINES, 


Road Material (See Ce- 


ment above) 
TESTING MACHINES, 
Rubber 


American Inst. Co. 
Amthor Testing Inst. 
Atlas Elec. Devices 
Brabernder Corp. 
Central Scientific Co. 
Clarkston Corp. 

Dillon & Co. 

Emerson Apparatus Co. 
Federal Prod Corp. 
Ferner Co. 

ge elgg Co. 
Gordon Co., go 8. 
Instron Eng. Cor 
K&H Sedectrial” Prods. 
Link Ene. 

Maedonald Co., W. 8. 
Morehouse Machine Co. 
Olsen Testine Machine 
Precision Scientific 
Riehle Testing Machines 
Scott Testers 

Shore Instrument 

Steel City Testing 
Taber Inst. Corp. 

Van Keuren Co. 


TESTING MACHINES, 

Serateh Hardness 
American Optical Co. 
Dietert Co. 

‘isen Testing Mach. 
Steal City Testing 
laber Inst. Co. 

sting Mashines, Inc. 
/ubr, Ine., Henry 


TESTING MACHINES, 
Shearing 

Baldwin 

Dillon & Co. 

Ferner Co. 

Humboldt Mfg. Co 

Olsen Testing Machine 

Riehle Testing Machines 

Bteel City Testing Mach. 


TESTING MACHINES, 
Sheet Metal 

Ames Precision Machine 
Baldwin Locomotive 
Bock Machine Co 
Branson Instruments 
Detroit Testing Mach. 
Dillon & Co 

Krouse Testing Machine 
Olsen Testing Machine 


Pittsburgh Inst. & Mach. 


Riehe Testing Machines 
Scott Testers 

Steel City Testing 
Taber Instrument Co 


be oo oy MACHINES, 


Balawine Locomotive 
Carver, Fred 8. 
Chatillon & Sons 
Detroit Testing Mach 
Dillon & Co 

Exact Weight Scale 
Federal Products Corp. 
Gordon Co Claud 8. 
Instron Eng. Corp. 

Link Engineering 

Olsen Testing Machine 
Pelouze Mfg. Co 

Riehle Testing Machines 
Scott Testers 

Steel City Testing Mach. 
Sturtevant Co. 

Toledo Scale Co 


TESTING MACHINES, 
Stiffness ( Paper) 
American Inst. Co. 
Dillon & Co, 

Ferner Co. 

Olsen Testing Machine 


Riehle Testing Machines 


Taber Instrument Co 
Testing Machines, Ine 
Thwing-Albert Inst. Co. 
Toledo Scale Co. 


TESTING MACHINES, 
Stiffness & Bending 
Dillon & Co, 

Ferner Co. 

General Elec. Co 
Instron Eng. Corp 
Krouse Testing Mach. 
Olsen Testing Machine 
Precision Scienicific 
Riehle Testing Machines 


Steel City Testing Mach. 


Taber Instrument Co. 
Thwing-Albert Inst. Co, 
Toledo Scale Co. 


TESTING MACHINES, 
Stretch 


Amthor Testing Inst, Co. 


Dillon Co. 

Link Engineering 

Olsen Testing Mach, 

Pelouze Mfg. (o. 

Perkins & Son 

Riehle Testing Machines 

Scott Testers 

Thwing-Albert Inst. Co. 

TESTING MACHINES, 
Tearing Paper 

General Elec. Co 
Instron Eng Corp. 
Scott Testers 

Testing Machines, Inc. 

Thwing-Albert Inst. Co. 
TESTING MACHINES, 
Textile 

American Inst. Co. 
Atlas Elec. Devices Co. 
Dillon & Co. 

Fmerson Annaratus Co, 
Geier & Bluhm 

Hart Moisture Gage 
Instron Eng. Corp. 
Mico Instrument 
Norcross Corp. 

Olsen Testing Mach. 
Pelouze Mfg. Co 
Perkins & Son 

Saxl Instrument 
Shawmut Eng. Co. 
Scott Testers 

Suter, Alfred 

Taber Instrument Co. 


Thwing-Albert Inst. Co. 


TESTING MACHINES, 
Thread 

Boulin Instrument Corp. 

Chatillon & Son 

Dillon & Co. 

Norcross Corp. 

Olsen Testing Mach, 
Schaevitz Engg. 

Saxl Instrument 

Suter, Alfred 


Thwing-Albert Inst. Co. 


TESTING MACHINES, 
Torsion 
Airdraulics Engineering 
Baldwin Locomotive 
Boulin Instrument Corp. 
Chatillon & Sons 
Consolidated Engg 
Detroit Testing Mach. 
Emery Co., A. H. 
Exact Weight Scale 
General Electrie Co, 
Hathaway Inst. Co. 
Hayes Scientific App. 
Krouse Testing Mach, 
Link Engineering 
Martin-Hubbard Corp. 
Metron Instrument 
Olsen Testing Mach. 
Pelouze Wfe. Co 
(Continued) 


Riehle Testing Machines 
Scott Testers, Ince. 
Steel City Testing 
Sturtevant Co. 

Testing Machines, Inc. 
Toledo Scale Co. 


TESTING MACHINES, 
Torsional Creep 
Baldwin Locomotive 
Riehle Testing Machines 


TESTING MACHINES 
UNIVERSAL, Dead 
weight beam, Capacities 
0-100 tb. 

Dietert Co, 

Ferner Co 
Gordon Co., Claud 8, 

Olsen Testing Machine 
Refinery Supply 
Riehle Testing Machines 
Thwing-Albert Inst 


TESTING MACHINES, 
UNIVERSAL, Dead 
Weight Beam, Capacities 
100-5000 Ib. 

Gordon Co., Claud 8. 

Olsen Testing Machine 

Refinery Supply 

Riehle Testing Machines 

Scott Testers, Inc 

Thwing-Albert Inst. 


TESTING MACHINES, 
UNIVERSAL, Dead 
weight beam, Capacities 
5000-100,000 tb. 

Gordon Co., Claud 8. 

Olsen Testing Mach. 

Riehle Testing Machines 


TESTING MACHINES, 
UNIVERSAL, Dead 
weight beam, Capacities 
over 100,000 Ib. 
Baldwin Locomotive 
Gordon Co... Claud 8S 
Olsen Testing Machine 
Riehle Testing Machines 


TESTING MACHINES, 
Universal, Hydraulic, 
Capacities 0-100 th. 

Dietert Co., Harry W 

Emery Co., A. H 

Gordon Co... Claud & 

Olsen Testing Mach 

Riehle Testing Machines 

Steel City Testing Mach 

Thwing-Albert Instrument 


TESTING MACHINES, 
Universal, Hvdraulic, 
Capacities 100-5000 Ib. 

Raldwin Tocomotive 

Detroit Testing Machine 

Dietert Co Harry W 

Emery Co 

Ferner Co 

Gordon Co Claud § 

Msen Testing Mach 
Riehle Testing Machines 

Steel City Testing Mach 


TESTING MACHINES, 
Universal, Hvdraulic, 
- pamiamaad 5000- 100,000 


Baldwin Tocomotive 
Detroit Testing Mach 
Emery Co., A. H 
Gordon Co., Cland 8, 
Olsen Testing Mach 
Pittsburch Instrument 
Riehle Testing Machines 
Steel Citv Testing Mach. 
Testing Machines. Inc 
Wroble Engineering (Co. 


TESTING MACHINES, 
Universal, Hydraulic. 
Capacities over 100,000 


Raldwin Tocomotive 
Emery Co., A 1 
Gordon Co... Cand §& 
Msen Testing Mach 
Riehle Testing Machines 


TESTING MACHINES 
Univercal Pendulum, 
Capacities 0-100 Ib. 

Amthor Testing Inst. Co. 

Dietert Co. 

Dillen & Co. 

Gordon Co.. Cland 8, 

Msen Testing Mach 

Riehle Testing Machines 

Seott Testers, Inc. 

Steel City Testing 

Suter, Alfred 

Thwing-Albert Inst. Co. 


TESTING MACHINES, 
UNIVERSA!.. Pendu- 
tum. Capacities 100- 
5000 th. 

Amthor Testing Inst, Co. 

Dietert Co. 

Gordon Co., Claud 8 

Mlsen Testing Machine 

Riehle Testing Machines 

Seott Testers. Inc 

Steel City Testing 

Testing Machines, Ine. 


TESTING MACHINES, 
UNIVERSAL. Pendu- 
lum. Canacities 5000- 
100,000 th. 

Gordon Co.. Claud 8 

Olsen Testing Machine 

Riehle Testine Machines 

Steel City Testing 


TESTING MACHINES, 
UNIVERSAL. Pendu- 
lum. Capacities over 
100, , 

Olsen Testing Machine 

Riehle Testing Machines 

Steel City Testing 





DILLON 


Calibrated pendulum accuracy for tensile, shear, 
transverse, and compression tests 


TESTING MACHINES 


Instant reading on large clear dial. Unsurpassed 
accuracy among all load measuring devices—precise 
Yo of 1%—calibrated by dead weight. 
The Dillon Tester is designed expressly for low range 
in ounces—tenths—kilos. It actually 
has four scales instead of the usual one or two, divided 
0-10 Ibs., 0-25 Ibs., 0-50 Ibs., 0-100 Ibs. Comes fur- 
nished with stepless speed motor providing draw bar 
travel of from 0” to 20” per minute—forward or 
Has automatic limiting switches, stress-strain 
recorder, elongation scale and steel stand. 

The Dillon multi-low-range universal Tester is the 
accurate and scientifically calibrated 
testing machine available today. 


for detailed bulletin. 
DIAL SELECTION 


Use coupon below 














DIVISIONS LINEAR SPREAD 
| oz. to8 oz. 14'/, to 22%" 
05 to 5 Ib. 14'/p to 22%" 
05 to 2 Kg. 14 to 22%," 











Supplied with standard 12’ daylight opening; 24’, 36", 48’ available. 


DILLON & 
INSTRUMENTS FOR PRECISION TESTING 
Complete catalog sent on request 


IT’S FOR YOU ... FREE TENSILE STRENGTH 
COMPUTER that tells in seconds the tension 
at which round or rectangular specimens 
will break. Complete information on Dillon 
multi-low-range universal Tester sent 


co., INC. 


5410-G W. Harrison St., Chicago 44, Illinois 
Tensile Strength Computer 


the Dillon Tester 


Zone State 
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THERMIONIC RECTIFIERS to THERMOMETER TEST WELLS 











TESTING MACHINES to THEODOLITES 





Every instrument listed below was originally developed 

to meet someone’s problem — to fill a need. We want 

to know about your instrument problem, no matter how 

impossible the solution seems, or how trival. Our re- 

search department is continually seeking for answers to 

the questions industry asks. 

@ INSULATION TESTING: Our VIBROTEST in 36 models 

@ GROUND RESISTIVITY MEASURING: With VIBROGROUND 

@ DIELECTRIC STRENGTH TESTING: HYPOT to meet AIEE, ASTM 
and other specifications 

@ INSTRUMENT CURRENT TRANSFORMERS: ‘DONUT’ and BUS BAR 
type in all commercial ratios 

@ SPEED MEASURING: Hand and stationary TACHOMETERS—Single 
and multiple ranges 

@ PHASE SEQUENCE INDICATORS: Portable and panel mounted— 
115, 220, 440 volts 

@ GEOPHYSICAL PROSPECTING: VIBROGROUND 257 and 258 

@ SOIL RESISTIVITY DETERMINATIONS: VIBROGROUND 243 

RAPID RESISTANCE SORTING: LOW RANGE LIMITS BRIDGE 


We are also manufacturers of the POLYGRAPH 
(Lie Detector) and have the laboratory facili- 
ties and manufacturing know-how" to solve 
your instrumentation problem. 


WRITE FOR ENGINEERING BULLETINS NOW 








3766 W. BELMONT AVE. CHICAGO 18, ILLINOIS 
TESTING MACHINES, Martin-Hubbard Corp. Eastern Specialty 
UNIVERSAL, Spring RCA Manufacturing General Elec. Co 
Dynamometers, Capaci- Rollin Co General Radio Co 
ties 0-100 Ib. Schottland, Frederic D Leeds & Northrup 
Raldwin Locomotive Sticht Co Littlefuse, Inc 
— « — Westinghouse Elec Rubicon Co 
jordon Co., Claud 8, e Shalleross Mfg 
Olsen Testing Mach TROLLING MACHINES, Sherron Metallic 


Riehle Testing Machines 


; Cy, Westinghouse Elec 
Scott Testers, Inc 


A ; 8 
mthor Testing Inst Winslow Co. 


Baldwin Locomotive 


Stoelting Co — a Dillon & C 
Thwing-Albert Inst. Co MS peaehinnd on TESTING SETS, Commu~ 
Toledo Seale General Elec Co nication Circuits 
Instron Eng. Corp Automatic Elec. Chicago 
TESTING MACHINES. Krouse Testing Mach. Bell & Howell 
UNIVERSAL, Spring Morehouse Mach, Co, Clough-Brengle 
Dynamometers, Capaci- ~Nereross Corp. Collins Radio Co 
ties 100-5000 tb. Olsen Testing Machine Daven Co 
Raldwin Locomotive Riehle Testing Machines Electronic Dec. Lab 
Chatillon & Sons Rubicon Co Electro Products Labs. 
Dillon & Co Scott Testers, Ine. Free? Transformer 
ietert Co Fteel City Testing Hewlett-Packard 
Dorr-Patterson Eng Taber Instrument Co Kellogg Switchboard 
Gordon Co., Claud & Thwing-Albert Inst. Co. —— & Northrup 
Hayes Scientific App ittlefuse, Inc. 
Olsen Testing Mach hs MACHINES, Meters, Inc. 
Riehle Testing Machines Atlas Elec. Devices Co Precision Apparatus 
Scott Testers, Inc Rrown Inst. Div. Radio City Products 
Toledo Scale Co Chatillon & Son Reiner Electronics 
TESTING MACHINES, Dillon & Co. Rhallcress Mt 
UNIVERSAL, Spring Emerson Apparatus Co. Gherren Metaltic 
Dynamometers, Capaci- Hart Moisture Gage ~ . 
ti i ~~ pw Sylvania Elec. Prod. 
jes 500-100,000 tb. .. Instron Eng. Corp Technology Inst. Cor 
st. Dp 
Baldwin Locomotive Olsen Testing Mach. Weston Elec. Inst. C 
Chatillon & Sons Sax! Instrument Wins! : On . _ 
Dillon & Co Schaevitz Engineering nelow 2. 
Gerdon Co.. Cland 8 Seott Testers, Inc. TESTING SETS, Current 
Olsen Testing Mach Suter, Alfred Transformer 
Riehle Testing Machines Testing Machines, Inc. Assembly Products 
Scott Testers, Inc Thwing-Albert Inst. Co. Elec. Facilities Ine. 
Toledo Seale’ Co TESTING SETS (See also /°iera! Telegraph Co 
TESTING MACHINES, object of measurement Toeds, & Northrup. 
UNIVERSAL, Spring and contro!) Rubicon Co 
Dynamometer, Capacities TESTING SETS. Alcohol Sherron Metallic 
ever 100,000 tb. Fischer & Porter States Co. 
Reldwin Locomotive | — firtebel Con” = Thordarson Klee. Mtg. 
soraon 0 aw Ss 
Olsen Testing Mach Precision Therm TESTING SETS, Electrical 
~ . pose American Transformer 
Toledo Scale Cx Reseher & Betzold 
Ruehfel Co. Associated Research 
TESTING MACHINES. Scientific Glass App Automatic Elec. Chicago 
Vibration Tagliabue Corp., C. J Biddle Co., James G. 
~ aioe. = . Mfg Weksler Thermometer gy Bg 
Associate esearch 8 orp. 
Riddle Co TESTING SETS, Autome- Cjough-Brengle Co 
Brush Development C« ” ive " Columbia Elee. Mfg 
Calidyne Ce Cfough-Brengle Co Communication Meas. Lab 
Century Geophysical Englehard Chas Dale Instruments 
Commercial Research Gow-Mac Instrument Eastern Specialty 
Electro Products Lab Hays Corp, Elec. Facilities, Inc. 
Engineering Res. & Dev Neihoff « Co, Electronic Dev. Lab. 
Ferner Co Potter Co. Esterline- Angus 
General Elec. Cx Westberg Mfg. Co Feiler Engineering 
Generali Radio TESTING SETS. Cable General Elec. Co. 
Hathaway Instrument Automatic Elec. Chicago Gray Instrument 
Helland Research Biddle Co.. James G. Hewlett-Packard 
Krouse Testing Machine Century Geophysical Industrial Inst., Inc 
L. A. B. Corp Communication Meas. Lab. Link Engineering 
(Continued) (Continued) (Continued) 
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Meter Devices Co 
otter Instrument 
Precision Apparatus 
Rawson Elec. Inst. Co 
RCA Mfg. Co 
Roller-Smith Co 
Rubicon Co 

Sensitive Research Inst. 
Shallcross Mfg. Cx 
Sherron Metallic 

Sticht Co 

Superior Electric Co 
Tobe Deutschmann Corp 
Triplett Elec Inst 
Westinghouse Elec 
Weston Elec. Inst. Corp 
Winslow Co 


TESTING SETS, Electrical 
Thermometer 

Brown Inst. Div. 

Gray Instrument 

Leeds & Northrup 
Rubicon Co 

Shallcross Mfg. Co 
Sherron Metallic 
Tagliabue Corp., C. 

Thwing-Albert Instrument 
Winslow Co 


TESTING SETS, Ground 
Resistance (See Tester, 
Ground Resistance) 

TESTING SETS, Insula- 

tion, (see Testers, Insula- 

tion) 


TESTING SETS, Line Cur- 
rent 

Associated Research 

Automatic Elec. Chicago 

Cole Instrument 

Columbia Elec Mfg 

Flec Facilities, Inc 

Electronic Development 

Esterline Angus 

General Elec. Co 

Gray Instrument 

Hickok Elec. Inst 

Meter Devices Co 

Precision Apparatus 

Roller-Smith 

Rubicon Co 

Sherron Metallic 

Sticht Co. 

Triplett Elec Inst. 

Weston Elec Inst. Corp 

TESTING SETS, Meters, 
Electrical 

Assembly Products 

Associated Researeh 

Automatic Elee. Chicago 

Booth Co Arthur H. 

Chicago Indust. Inst. 

Clippard Inst. Lab 

Clough-Brengle Co. 

Cole Instrument 

Eastern Specialty Co. 

Elec Facilities Inc 

Flectronic Dev Lab 
Esterline Angus 

Feiler Engineering 

General Elec. Co. 

Gray Instrument 
Hathaway Instrument 
Hewlett-Packard 

National Tech. Labs 
Radio City Products 
Rawson Elec. Inst. Co 
RCA Manufacturering Co. 
Reiner Electronics 
Roller-Smith 

Rubicon Co 

Sensitive Research Inst. 
Shallcross Mfg Co. 
Sherron Metallic 

States Co. 

Sticht Co 

Thwing-Albert Inst. Co. 
Triplett Elec. Inst. 
Westinghouse Elec. 
Weston Elec. Inst. Co. 
TESTING SETS, Meters, 
Fluid 

American Meter Co. 
Railey Meter Co. 
Fischer & Porter 

Tagliabue Corp., C. . 
TESTING SETS, Portable 
Combustion 

Dwyer Mfg. Co. 
Engelhard, Chas. 

Hays Corp. 

TESTING SETS, Potential 
transformer 

Eastern Specialty Co. 
Elec. Facilities, Inc. 

General Elec. Co. 

Leeds & Northrup Co. 

Raytheon oe. Co. 
Sherron Metall 

TESTING SETS, Surface 
Roughness 

Surface Checking Gage 
TESTING SETS, Telephone 
Automatic Elec. Chicago 
Bradshaw Instruments 
Daven Co. 

Electronic Development 
Federal Telegraph Co. 
Kellogg Switchboard 
Rubicon Co. : 
Shallcross Mfg. Co, 
Sherron Metallic 

Technology Instrument 
TESTING SETS, Water 
Barnstead Still 

Burrell Technical Supply 
Hagan Corp. 

Hellige,. Ine. 

Industrial Inst., Ine. 
Scientific ag Ape. 

Taylor & Co... W 

TESTING Sieve siax- 
ER (See Sieve Shakers) 

TESTING SIEVES (See 
Sieves, Testing) 

THEODOLITES (See Sur- 
veying Instruments) 

THEODOLITES, Pilot 
Balleon 

White Co., Inc., David 
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STANDARD OR SPEC A, 






QUICK COUPLING 
CONNECTORS 
> 


CONNECTOR PANE(LS 
* 


THERMOCOUPLES 
LEAD WIRES 
. 


PYROMETER 
INDICATORS 
* 


The accuracy and quality of ov 
pyrometric equipment meets the 
rigid demands of the Aircraft 
Ceramic, Chemical, Glass, Meta! 
Working, Oil and Plastic Industries 
Our standard equipment, furnished 
in all regular calibrations, cover 
most temperature measuring appli 
cations. When required, we design 
special thermocouples and acces 
sories. 

Standard Thermocouple Equip- 
ment can be selected easily trom 
our Catalog F. Send for your 
copy now. 


Terme ELECTRIC CO, 
oa FAIR LAWN. NV. 
iL Oa Cl ee 


ENGINEERING 
HANDBOOK 











selection 


and 
application of thermocouples and 
pyrometer accessories 


Complete, easiy-to-use compilation of Bristol's 
line of modern thermocouples and pyromete: 
accessories . . . tables and charts useful in 
quickly selecting the right thermocouple and 
protection tube .. . illustrations of typical 
applications . . . tables of calibration dota 
. . . PLUS a conveniently indexed and care 
fully illustrated catalog of the complete 
Bristol line of thermocouples, wire, protection 
tubes, insulators and accessories. 
Write for your free copy of this 
Pyremeter Guide. 


THE BRISTOL COMPANY 


113 BRISTOL ROAD, WATERBURY 91, CONN, 











THERMOMETERS 
































RECTIFI- THERMOCOUPLES, Rare- 
See Reet ifiers, metal( See 


"ths. see Base Metal 
Thee ETERS THERMOCOUPLES, Sepa 
THERMO ‘motors, Therme) rate Heater | Type 

Y /, 4 mer. So -ae Elec. 

PLES, Base Campe ‘0 
Cp rugEmocod Cole Instrument 

sirflo ineremen Co. Klectro- Tech Equip. Co 
sembly Produc General Controls 

EC AL Ass Meter General Elec. Co. 


llinois Testing Labs. 

Sensitive Research Inst 
0. Taco West Corp. 

dg. A. Wheelco Insts. Co. 

THERMOCOUPLES, 
Vaccuum 


a 
: ‘ole Instrument 


LING De oar = Corp. Amer. Thermo-Elec. 
. riematic eau, Ballantine Labs. 
RS ne Biddle Co 
Foxboro . “4 4 5 . 
General Controls Cambridge Inst. Co 
Gen Co. Cole Instrument 
he @ Co., Claud 8 Distillation Products 
ANELS ill, Testing Labs. Farrand Optical 
Industrol " Fredericks Co., George 
|-B-T Insts. Ine. Field Electric 
> 3 & Northrup General Elec, Co. 
LES Lewis Engg. C General Radio Co. 
Ss Marshall Co, L. H. Hastings Instrument 
Meters, Inc Hickok Elec. Inst. Co 
Pyrometer Instrument National Research 
pyrometer Service Co. National Tech. Labs. 
a Revere Corp. Perkins Elmer Corp. 
Thermo-Elec. Co. Pyrometer Instrument 
5 Richards Co., Inc., ArklayRawson Elec. Inst. Co 
vero Elec. Co. Reeder & Co., Charles 
Taco. West Corp. Sensitive Research Inst 
Tagliabue Corp., C. J. Universal X-Ray Prods 
lity of oy taylor Inst. Cos. Western Electric 
Thwing-Albert Instrument Wheelco Inst. Co 
Meets the BM westinghouse THERMO-HYDROM 
Aircraft Wheeleo Inst. Co. ETERS (See Hydrom 
‘ralt, Be winslow Co. eters, Indicating) 
ss, Meta! THERMOMETER TEST 
THERMOCOUPLES, Con- Sal vend Testers, 
Industries tact T er) 
, furnished Amer, Thermo-Elec. THERMOMETER TEST 
Bailey Meter Co. Wells 
ONS, cover Bristol Co, Campell Co., J. A. 
ing app! Cambridge Inst. Co. Equipoise Controls 
i Campell Co., J. A. Freas Glass Works 
we design Cole Instrument G. M. Mfg. . 
nd De Jur-Amsco Gotham Inst. Co. 
acces Elematic Equip. Corp. H-B Instrument 
General Controls Co. Hiergesell & Sons 
Gordon Co., Claud 8. Industrol Corp. 
Lip- Hickok Elec. Inst. Co. Jerguson Gage & Valve 
om Il. Testing Labs. Kahl Sci. Inst. Co. 
J-B-T Instruments Manning, Maxwell & Moore 
td Lewis ge. 0. Moeller Inst. Co. 


Nurnberg Thermometers 


Pyrometer Instrument Palmer Thermometers 
Pvromete'’ 


r Service Co. Precision Thermometer 
Revere Corp. Refinery Supply 
Rowe Engineering Scientific Instrument 


Tagliabue Corp., C. J. 
Taylor Inst. Cos. 
Thwing-Albert Inst. Co. 


Sensitive Research Inst. 
Taco West a. 


Cc. F. 
Thermo-Electric Co. Trerice Co. 
bg merge Instrument Trinity Equipment 
wanes ine Co, Turner Electric Co. 
Winslow Co. Weks!er Thermometer 














Vacuum ... 
Thermocouples 


86 Standard Types 
and Ranges 


Including a complete line for meas- 
urements at ultra-high frequencies. 





and FB) @ DEPENDABLE STABILITY 
| @ HIGHER OVERLOAD 

mete’ | @ FASTER RESPONSE 

pic | @ LOWER COST 

pete -@ PROMPT DELIVERY 


For complete data send 
for our Catalog No. 86A 


AMERICAN 
THERMO-ELECTRIC CoO. 
67 E. 8th Street New York 3, N.Y. 














THERMIONIC RECTIFIERS to 


THERMOMETER TEST WELLS 





Trinity manufactures all types of 
metal protecting wells for the primary 
detecting elements of all types of 
temperature indicating, recording 
and controlling instruments for a wide 
range of industrial applications. 


SEND FOR your copy of new 
illustrated TRINITY catalog. 


TRINITY EQUIPMENT 


CORPORATION 


506 Westlioll Ave. East, 


Roselle 


Park,N. J. 


THERMOWELLS and other Specialties for the Process Industries 


















NON-CRANKING 
“MEGOHMERS” 
MODEL B-7 
Steady test potential 500 volts DC. 
4 ranges in | instrument: 0-20/200 

megohms, 0-200/20,000 ohms. 


MODEL B-6 


4 instruments in |, 6 ranges: 0-200 
megohms, 0-2 ohms, 0-150/600 
volts AC, 0-150/300 volts DC. 


Full details in 
Bulletin 440/441. 


HERMAN H. S$ 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 








GENERATOR TYPE 
“MEGOHMERS” 
“MINOR” 


0-50 megohms, 500 
volts D variable 
pressure 

ALSO 


“STANDARD” 
SIZE 


Constant pressure 
generator 500 volts, 
or 1000 volts DC. 





Ranges 100 meg- 
ohms, 1000 meq- 
ohms and 2000 





101 








THERMOMETERS 














THERMOMETERS 


MOELLER MARINE JNSTRUMENTS 





THERMOCOUPLES 


Their Parts and Accessories 
For All Makes of Pyrometers. | 


No. 1691 IRON CONSANTAN—CHROMEL ALUMEL 
PLATINUM RHODIUM | 


| CLOSER TEMPERATURE CONTROL 
TRIM INDICATOR AT REDUCED COST 


Many Time-Saving Features 


THERMOCOUPLE WIRE 
THERMOCOUPLE LEAD WIRES 














SALINOMETER SETS 


















FATHOM RULES | 
(eee §«=9S9S | | «PROTECTION TUBES © INSULATORS 
SOUNDING SHEATH. TERMINAL HEADS *© CONNECTORS 
me al No. 440 : | Reasonable Prices for Top Quality 
23 _ SOUNDING LEAD RODS Send for Catalog on Your Letterhead 
nan. 480 RECORDERS | ASK ABOUT SPECIAL TRIAL OFFER 
, Immediate Shipment from Large Stock 
ARKLAY S$. RICHARDS CO., Inc. 
MOELLER Office and Factory 
~ STRAIGHT AND ANGLE FORM 99 Winchester Street 
‘ $000 SUBMARINE THERMOMETERS No. 6000 NEWTON HIGHLANDS 61, MASS. 
Over twelve years of quality and service 


































THERMOMETERS. indi- Palmer (Co. Seely Instrument Co.. 1 
cating, Electrical Re- Partlow Corp Tagliabue Corp.. C. J 
sistance Phila. Thermometer Co Taylor Inst. Cos 
Am. Temperature Ind. Precision Thermometer pease Co. 
Assembly Products Preferred Utilities 8. Guage 
Railey Meter Co. Refinery Supply Fe. Th & Son 
Bristol Co Republic Flow Meters Weksler Thermometer 
Rrewn Instrument Div . pecans Mfg. Co. Wilder Sales Co. 
Cole Instrument arco = ne. 
De Jur-Amseo Corp Scientific Inst. Co THERMOMETERS, Indi- 
" Fdison Electrical Controls Serdex, Ine. cating, Pressure-spring 
Flectrie Auto-Lite Standard Thermometer Bailey Meter Co. 
Engelhard. Chas. Tagliabue Corp., C. J Bristol Co 
Foxboro Co Taylor Inst. Cos Brown Instrument Div 
Friez Instrument Div Thwing-Albert Inst. Co. Dickson Co. 
® . General Controls Trerice Co. Electric Auto-Lite C 
ullf upon 4 generations of Geom Slee. Oe Vine “ese Gothen Tor 
Gordon Co.. Claud 8 Viking Instruments Gotham Instrument 
Gow-Mac Instrument Wagner & Son Liquidometer Co., Inc 
G-M I.abs. Weksler Thermometer Manning.Maxwell & Moore 
GUARANTEED ACCURACY | iii" Mrtuongregs ch. dats 
Hays Coro ;. Marsh Corp., Jas. F. 
Hickok Elec. Inst bh yy ga Mason-Nielan Regulator 
Til. Terting Tabs Glass, industrial & Moeller Instrument Co 
| Mol . a. Laboratory ky a 
eeds Northrup Co } ) 
On deck, in cabin, or engine room whether Tewis Engineering gS Palmer Zhormemeters 
Manning. Maxwell & Moore Accuracy Scientific Inst pete or, Co 
to indicate temperature readings, or to take Pertex Corn, Bacharach Ind. Inst. Preferred Utilities Mic 
. risto 0. 7 ’ r 
Rubicon Co. 1 " Republic Flow Meters 
soundings — whether to measure fathoms, Shalleross Me. Co Dillon & Go saneork = Rochester Mfg. Co. 
Stewart. M. C Electric Auto-Lite Co Scientific Inst. Co. 
or determine trim and heel measurements— Taco West Corp Electric Hotpack Co. Se a: 
Tagliabue Corp., C. J Ever Ready Thermometer Fo a Ler Cc. J 
Moeller Marine Instruments have set the Seng. Staak g, Matrement ee, Ce Troriee ae. 0s 
. eschhauer Son L , oe 
‘ Trerice Co. : United States Gauge 
standard of accuracy for dependability in Trilett Elec. _ Inst Fries, lenrunent Div. Weksior Thermometer 
Veiler, Paul G. G. M. Mfg. Co., Inc e ents 
the Marine field for almost half a century. Wheelco Inst, Co. Scie” Wither the. Welch Mfg. Co. 
Weston Elec. Inst. Corp. Gotham Inst. Co. THERMOMETERS, _Indi- 
Winslow Co. Green, Henry J. ——_ peerrecte- Glass 
Griebel Co. ecurate Inst. Co. 
Send for literature on THERMOMETERS, Ind- H-B-. Instrument Accuracy Sei. Inst. 
cating, Mechanicai Hiergesell & Sons Ever Ready Thermometer 
' IAL, LABORATORY American Temp. Ind. Johnson Service Co. Fleischauer & Son 
AND ING THERMOMETERS Belle te a * Inst. o— _. Inst. Co. A ae Lene 
alley eter Co. Xessler Co. riez Instrumen v 
THERMOSTATS - HYGROMETERS Bristol Co Kimble Glass Co. G. M. Mtg. Ce, 
efender Insts. eg. Manning, Maxwell Moore otham Inst. 0. 
AND MARINE SPECIALTIES Dickson Co. Microchemical Service Green, Henry J. 
: Dillon & Co. Miller & Weber Freibel Co. 
Electric Auto-Lite Co Moeller Instrument Co H-B Instrument 
Equipoise Controls Nurnberg Thermometer Hiergesell & Sons 
Foxboro Co. Palmer Thermometers Huddleston, J. 8. F 
Friez ye ow Paulstich & Sons Johnson Service Co. 
G-M Mfg Ine. Phila. Thermometer Kahl Sci. Inst. Co 
Gotham » Phoenix Prec. Inst. Kessler Co. i 
7 ey River w Hh —_ Co. ee eee. 
< > 4 7 > ergese Sons Precision ermometer ne gineering 
INSTRUMENT COMI PANY Minos Testing Labs. Rascher J Betzold Manning, Maxwell & Moore 
. z : Kolisman Inst. Co. Refinery Supply Minneapolis- Honeywell 
) ; RICHMOND HILL 18 Manning. Maxwell & Moore Rieker Instrument Co. Miller & Weber 
Marsh Corp. Ruehfel Co. Moeller Instrument Co 
Moeller Inst. Co. Scientific Glass App. Nurnberg Thermometer ‘ 
Nurnberg Thermometer Scientifie Inst. Co Ohio Thermometer 
Orio Thermometer Co. Seedburo Equipment Palmer Thermometers 
(Continued) (Continued) (Continued) —. 
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Inc. 

















BRISTOL SERIES 500 


RECORDING 


— 125°F to 1000°F 


wees 





















Bristol Series 500 Recording Thermometers are the 
latest advancement by the originator of pressure-type 
recording thermometers, the ultimate in accuracy and 
dependability. 

T features are new Measuring systems more 
securely sealed than ever before—all joints silver 
soldered by induction heating . . . new interlocking 
armor on flexible tubing . . .new universal bulb . 

new flat, strong, adjustable links with polished, 
stainless steel pins . . . new rigid pen arm mounting 
in stainless steel journals . . . new universal con 
nection . . . new convertible case. They add up w 
the best recording thermometer money can buy. 

Write for Bulletin T835 and T8440. 


THE BRISTOL COMPANY 
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ERS, Indi- 
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nometer 
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ents 


mS, Indi- 
in-Glass 
0. 
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rks 

Div 


& Moore 
well 


t Co 
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ers 





113 BRISTOL ROAD, WATERBURY 91, CONN. 





| Where 
| Accuracy 


Counts... 
SPECIFY 


——(ASICO)———— 


wees ae 


YEL O BAK 


FLAT BORE 
THERMOMETERS 
(Precision Type & A. S. T. M.) 


MIDGET INDUSTRIAL 
THERMOMETER 
GE 
E 





s 
SENIOR MID T 
INDUSTRIAL THERMOMETERS 


(Separable Socket) 
HYDROMETERS 
THERMOSTATS 


“ALL ASICO INSTRUMENTS ARE 
ACCURATE AND DEPENDABLE” 


ACCURACY SCIENTIFIC 
INSTRUMENT CO. 
2903 N. 12th St. Phila. 33, Po. 
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THERMOMETERS 


| 


3 





A watchful finger on the 
pulse of the process... 


that's your 


PALMER 


THERMOMETER he | 





Where precise process temperatures are vital, put Palmer 
Thermometers on guard. Palmer instruments are guaran- sae Ecos 
teed permanently . . . can’t fail you at critical moments. 

Palmer “Red-Reading-Mercury” turns the pure, silvery 
mercury into an easily seen, wide red column .. . your od F100 
temperature readings are certain to be accurate. Full length 


; wud ES 

graduated scale. Large, clear markings. a 

Ruggedly built . . . Palmer Thermometers are housed in wold Fue 

extruded brass cases, chrome finished. Double-strength 2504) Feso 
glass shield, snug fitting with patented spring tension. 4 








Snap-on cap that’s removable, but won’t work loose. 
For full details, write for catalog. 


PARARER 














T®ERADRETERS vac. 





Mfrs. of Industrial, Laboratory, Recording 
and Dial Thermometers 


2511 Norwood Ave., Cincinnati 12, Ohio 
Canadian Plant: King and George Sts., Toronto 2 








Philadelphia Thermometer Philadelphia Thermometer Marsh Corp General Elec. Co 
Precision Therm. & Inst. Precision Thermometer Mason-Neilan Regulator Gordon Co., Claud 8 
Rutteo Mfg. Co, Rieker Instrument Co Moeller Inst. Co Green, Henry J 
Scientific Instrument Co, Scientific Instrument Co Nurnberg Thermometer Ill, Testing Labs 
Scientific Glass App. Seedburo Equipment Palmer Thermometers Leeds & Northrup Co 
4 , . : Penn Ind. Inst. Corp Manning, Maxwell & Moore 
Seely Instrument Co. Tagliabue Corp., C. J Powers Ke ) veils 
7 3 , y 3 egulator Co Mason-Neilan 
Tagliabue Corp., C. J, Taylor Inst. Cos Precision Thermometer Moeller Inst. Co 
Taylor Instrument Cos Trerice Co., H. O Scientific Inst. Co Scientific Instrument 
Testrite Instrument Wagner & Son Tagliabue Corp, C. J Tagliabue Corp., ( 
Trerice Co., H. O. Weksler _Thermometer Taylor Inst. Cos Thwing-Albert Instrument 
Weksler Thermometer Weston Elec. Inst. Corp Testrite Inst. Co ‘Treriee Co 
THERMOMETERS, Maxi- Wilder Sales Co, Trerice Co Wagner & Son 
mum & Minimum Reg- THERMOMETERS, Port. UU. 8S. Gauge Weksler Thermometer 
istering able Wagner & Son Wheelco Insts. Co 
Accuracy Scientific ‘ Bacharach Ind. Inst Weksley Thermometer THERMOMETERS, Re- 
Electric Auto-Lite Co Bristol Co Weston Elec. Inst. Corp cording and/or Controll- 
Fleischhauver & Son Brown Instrument Div THERMOMETERS, Re- ing, Mechanical 
Foxboro ©o. Consol, Ashcroft Hancock cording and/or Control- Bacharach Ind. Inst 
Friez Instrument Dickson Co ling, Etectrical Resist- Bailey Meter Co 
3% M. Mfg. Co. Electric Auto-Lite Co ance Bristol Co 
Gotham Inst. Co. Engelhard, Chas Assembly Products Defender Inst. & Reg 
Green, Henry J. Equipose Controls Bailey Meter Co Dickson Co 
H-B Instrument Foxboro Co Bristol Co. Electric Auto-Lite Co 
Kahl Sei, Inst. Co. Friez Instrument Brown Instrument Div. Elematic Sales Corp 
Kessler Co., Walter Gotham Inst. Co. Cambridge Inst. Co Foxboro Co. 
Hiergesell & Sons Green, Henry J Cole Instrument Friez Instrument 
Lewis Engineering H-B Instrument Defender Insts. & Reg Giannini & Co., G. M 
Manning, Maxwell & Moore Hiergesell & Sons De Jur-Amsco Corp Gotham Inst. C 
Moeller Instrument Co. Illinois Testing Labs Electric Auto-Lite Green, Henry J 
Nurnberg Thermometer Co. Lewis Engineering Engelhard, Chas H-B Instrument 
Palmer Co Manning, Maxwell & Moore Foxboro Co H & H Thermostats 
(Continued) (Continued) (Continued) (Continued) 


THERMOMETERS to THERMOPILES 





PROMPT 
REPAIR 
SERVICE 
ON ALL 
MAKES 


Let our 
experienced 
staff assist 

you with any 
problem arising 
in our field 


Send 
for 
Catalog 








Bolt this 2 Ib. Recorder 
right to the machine it- 
self; Let the ‘' Process” 
record itself on the chart 
—(No ink, no pencil, 
no wires; the record is 
recorded in wax). 


THERMOMETERS 


and 


THERMOSTATS 


for 


RESEARCH 


and 


INDUSTRY 


A complete line with a 
wide selection of ranges 
and sizes. Extra quality 
gude to meet require- 
ments of the Bureau of 
Standards and other spe- 
cifications as A.S.T.M. 
and M.C.A. 


THE PHILADELPHIA THERMOMETER CO. 


SIXTH & CAYUGA STREETS, PHILADELPHIA 40, PA. 


"The cure must be 8% 
minutes" — “the heat must 
be applied exactly 15 
minutes” — "the plating 
must take just 2 minutes” 
— "the pigment must be 
mixed just 12 minutes’ —etc. 


The Servis Recorder checks 

on this—it records just 

what happened—it ‘times 

the process." You are no 

longer in the dark; from 

now on you know all day 
and every day whether your process 
timing is lived up to—or if somebody 
slipped —if something went wrong 
to ruin your product for that after- 
noon, or that whole shift! Write for 
Process Timing Catalog. The Service 
Recorder Co., 1375 Euclid Avenue, 
Cleveland 15, Ohio. 


The §ervis Recorder 








RANGES AVAILABLE 


Temperature 
Range 

+120° F 

+120° F 


+++ 
88sss 


°° 


+ 
- 
$8888888sse 

HOOPDARABPRBRBAAT 


Sessresssssssse 


8 


One Rotation 


RECORDING THERMOMETER 


The TEMPSCRIBE self-registering Recording Thermometer meets a long. 
felt need for a moderately priced recorder for general purpose applications 
where a graphic record of temperature in surrounding air is required. The 
record—written on an easy-to-read chart, 4’’ in diameter, with graduations 
spaced uniformly over full range—is indispensable wherever knowledge is 
desired if temperature goes above or below any given point. TEMPSCRIBE is 
the only recorder made with pen and actuating element in door, which, when 
opened, permits a clear view of the complete chart, and easy chart replace- 
ment without danger of damaging pen arm or accidentally marking chart, 


MOTOR OPERATION RECORDER ALSO AVAILABLE 


for recording any cycle carried out by interrupting an electric current, such as start 
ing and stopping motor, fon, heater, sign, etc. 


Write for Bulletin 715 


BACHARACH INDUSTRIAL INSTRUMENT CO, 


7000 Bennett Street - 


Pittsburgh 8, Pa. 





Manning, Maxwell & Moore 
Marsh Corp. 
Mason-Neilan Regulator 
Moeller Instrument Co. 
Nurnberg Thermometer 
Palmer Thermometer 
Partlow Corp. 

Penn Ind. Inst. Corp 
Republic Flow Meters 
Scientific Instrument 
Serdex, Inc. 

Standard Thermometer 
Tagliabue Corp., C . 
Taylor Inst. Co. 
Weksler Thermometer 


THERMOMETERS. Re- 
cording and/or Controll- 
ing, Mereury-actuated 


Alden Products 

Brown Inst. Div. 

Green, Henry J. 

H-B Instrument 

Manning, Maxwell & Moore 
Partlow Corp. 

Refining Supply Co. 
Tagliabue Corp., C. J. 
Taylor Instrument Cos. 

U. 8S. Gauge Co. 


THERMOMETERS. Re- 
cording and/or Controll- 
ing, Pressure-Spring 

Bailey Meter Co. 

Bristol Co. 

Brown Instrument Div. 

Defender Inst. & Reg. 

Dickson Co. 

Electric Auto-Lite Co. 

Foxboro Co. 

Gotham Inst. Co. 

Liquidometer Co. 

Manning, Maxwell & Moore 

Marsh Corp, 

Mason-Neilan Regulator 

Moeller Instrument Co. 

Moore Producte 

Palmer Thermometer 

Partlow Corp. 

Penn Ind. Inst. Corp. 

Powers Regulator Co. 

Preferred Utilities Mfg. 

Republic Flow Meters 

Scientific Inst, Co. 

Tagliabue Corp., C. J. 

Tayler Inst. Cos. 

Trerive Co. 

Wagner & Son 

Weksler Thermometer 

Wheelco Instruments 


THERMOPILES 

Baird Associates 

Biddle Co. 

Cambridge Inst. Co. 

Eppley Lab. 

Gaertner Scientific Corp. 
(Continued) 


MARSH 


Dial Thermometers 
Rigid Stem Type — 


A dial thermometer that 
gives highly accurate 
temperature indication 
at the point of measure- 
ment. The remarkably 
sensitive bi-metal coil 
responds rapidly to any 
temperature. Ranges for 
practically all services. 








Remote Reading 
Type — 


A dial thermometer 
that provides tem- 
perature readings 
from distant or 
otherwise inacces- 
sible points of mea- 
_ surement. Operates 
“on vapor tension 
and can therefore 
be supplied with 
exexteremly long connecting tubing. Tem- 
perature ranges for practically all services. 





JAS. P. MARSH CORPORATION 
Dept. 8, Skokie, Illinois 
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gordon Oo., Claud 8. 
Hastings Instruments 
Iinois Labs. 






ji-Ash_ Co, 
& Northrup Co. 
Rawson Electric Inst 
Reeder & Co., 
vere Corp. 
ao Elec, Co. 
THERMOREGULATORS, 
Mercury-in-Glass 
Accuracy Scientific Inst. 
Meek jentifi 
1 Scientific 
Electric Hotpack Co 
Fish-Schurman Corp. 
Fisher Scientific Co. 
Priez Instrurnent 
Henry J. 
-B Instrument 
r Co., Walter 
r Instrument Co. 
Iphia Thermometer 
ion Scientific Co. 
icn Thermometer 
‘ Instruments 









Instrument Cos. 
Thermometer 
ATS 


THERMO 

Acouracy Scientific Inst. 
Acro Switch Co. 
Allen-Bradley Co. 
American Inst. Co. 
American Thermomstat 
‘Automatic Products Co. 
Barber-Colman 

Bi Corp. 
Bridgeport Thermostat 
Burling Inst. Co. ( 








Ine, 








Elematic Sales Corp. 
Electro-Tech Equip. Co, 
Emerson Apparatus Co, 
Fenwal, Inc. 
Fish-Sehurman Co. 
Fulton Sylphon Div. 
General Electric Co. 
Gleason-Avery 

H-B Instrument 

Klipfel Mfg. 
Mechanical 
Mercold Corp. 

Minneapolis- Hineywell 
Partlow Corp. 

Penn Electric Switch 
Perfex Corp. 

Philadelphia Thermometer 
Powers Regulator Co. 
Precision Scientific Co. 
Precision Therm. & Inst, 
Preferred Utilities 

Premier Crystal Labs. 
Raseher & Betzold 
Samosel Time Control 






















Ulanet Co. 
United o- Controls 
8. 
Wileolator Co. 
THERMOSTATIC METALS 
(See. Metals, Thermosta- 


tie) 
THERMO-VOLTMETERS 
(See Voltmeters, Ther- 


mo 
THERMOWELLS (See 










ew io” 

easurin 

TIDE GAGES 

American Inst, Co, 
boro Co, 

















Foxboro Co. 

Gaertner Scientific Corp. 
General Elec. Co. 
Gotham Inst. Co. 
Haydon Co., A. W. 
Haydon Mfe. Co. 
Industrial Timer 
International Bus. 
Jaeger Watch Co. 
‘-B-T Instruments 








Mach. 


















Charles M. 


TIME, Recorders 
Abrams Instrument 
American Time Prod 
Automatic Elec, Chicago 
Automatic Temp. Control 
Bristol Co. 

Caleulagraph Co. 
Century Geophyscial 
Cincinnati Time Rec 
Clebar Watch Co 

Cole Instrument 

Cramer & Co., Inc 
Cyclotron Specialties 
Ducommun Co 

Electric Tachometer 
Electro-Tech 
Esterline- Angus 
Foxboro Co, 
Friez Instrument 
Gaertner Scientific 
General Elec. Co, 
Gorrell & Gorrell 
Gotham Inst. Co. 
Haydon Co., A. W. 
Haydon Mfg. Co, 
Hathaway Instrument 
International Bus. Mach. 
Jaeger Watch Co, 
Knopf Instrument 
Martin-Hubbard Corp, 
Paragon Electric Co, 
Potter Instrument 
Scientific Inst. Co. 
Service Recorder Co 
Simplex Time Recorder 
Stromberg Time Corp. 
Tagliabue Corp., C. 


TIME INTERVAL APPA- 
RAIUS 


Equip. Co 


Co. 


Corp. 


Am. Gas Accumulator 
Automatic Elec. C 
Automatic Elec, 
Automatic Temp. Control 
Barber-Colman 

Berkeley Scientific 
Betts & Betts 

Bristol Co, 

Browning Laboratories 
Builders- Providence 
Cincinnati Time Rec. 
Coleman Elec, Co 
Cramer Co., Inc 
Crystal Research Labs. 
Dimo-Gray Co, 

Electric Tachometer 
Electronic Control 
Fiett Laboratory 
Fredericks Co., Geo, 
Gaertner Scientific 
General Electric Co. 
General Electric X-Ray 
Gorrell & Gorrell 
Guardian Elec. Mfg. 
Hathaway Instrument 
Haydon Co., A. W. 
Industrial Timer Corp. 
Leeds & Northrup 
Lektra Labs. 

Lumenite Electronic 
Martin-Hubbard Corp. 
National Time & Signal 
Paragon Electric Co 
Perfex Corp. 

Photoswitch, Inc 

Potter Instrument 


Co 


Rawson Elec, Inst. Co. 
RCA Div. 

Rhodes Inc., M. H. 
Rowe Engineering 
Sampsel Time Control 
Serdex, Inc. 

Standard Elec. Time Co. 
Stoelting Co., C. H. 
Streeter-Amet Co. 


Stromberg Electric Co. 
Thompson Clock Co, 
Wallace & Tiernan 
Walser Automatic Timer 
Warren Telechron Co. 
Westinghouse Elec. & Mfg. 


Wilson & Co. 
Yellow Springs Inst, Co, 
TIME METERS (See 


meters, time) 


TIME OPERATION, Re- 
corders 
Automatic Elec. Chicago 
Automatic Temp. Control 
Bacharach Ind. Inst. 
Bristol Co. 
Brown Instrument 
Caleulagraph Co. 
Cincinnati Time 
Cole Instrument 
Cramer & Co., 
Dickson Co. 
Elec. Tachometer Corp. 
Elematic Sales Corp. 
Esterline-Angus Co, 
Flett Laboratory 
Foxboro Co. 
Gaertner Scientific Co. 
General Elec. Co. 
Gorrell & Gorrell 
Gotham Inst. Co. 
Instrument Lab., Ine. 
Intern’! Business Mach. 
Jaeger Watch Co. 
Knopf Instrument 
Manning, Maxwell & Moore 
Marston Co. 
National Time & Signal 
Paragon Electric Co . 
Production Inst. Co. 
Service Recorder Co. 
Stromberg Time Corp . 
Tagliabue Corp., C. J. 
Weksler Thermometer 


TIME STUDY APPARA- 
TUS 


Div. 
Rec. 


Inc. 


Alden Products 
Alfax Paper & Eng. 
Automatic Temperature 
Bell & Howell 
Black & Webster 
Clare & Co., C, P. 
Clebar Watch Co. 
Dietzgen Co., Eugene 
(Continued) 





THERMOPILES to TIMERS 


INSTRUMENTS FOR INDUSTRY 
PRODUCTION OR RESEARCH 





Our facilities are at your disposal. 
We can promptly fill your require- 
ments for all types of Thermometers, 
Hydrometers, Hygrometers, Psychro- 
meters and Gauges. 

INDUSTRIAL THERMOMETERS, in ‘‘V"' 
shaped bronze cases, are supplied 
with Yellow Back or Red Reading 
Mercury tubes. 

DIAL THERMOMETERS, in phenolic, 
aluminum and brass cases, are sup- 
plied in 3%2”, 442”, 6” and 82” 
dial sizes, mercury or vapor actuated. 
TEMPERATURE AND PRESSURE RE- 
CORDERS in aluminum cases, are sup- 
plied in 8”, 10” and 12” chart sizes, 
mercury actuated. 

GAUGES for standard services, are 
supplied in 312”, 442”, 6” and 
8%” dial sizes. 


Any of the following Catalogues sent 


on 
No. 


request: 


125; Dial 


Industrial Thermometers 
and Recording Ther- 


mometers No. 320; Dial and Recording 
Pressure Gauges No. 520. 


WEKSLER THERMOMETER CORP. 
52-56 West Houston Street 
NEW YORK 12, NEW YORK 


Dimo-Gray Co, 
Ducommun Co.,Eugene 
Electric Tachometer Corp 
Gorrell & Gorrell 
Knopf Instrument 
Lansing Engineering 
National Instrument 
Seely Instrument Co, 
Standard Electric Time Co 
Stoelting Co., C. H. 
Technical Instruments 
Thompson Clock 
TIME SWITCHES (See 
Switches, Time) 
TIMERS, AUTOMATIC, 
Automatic Reset 
Abrams Instrument 
Allen-Bradley Co. 
American Time Corp. 
Automatie Elec. Chicago 
Automatic Elec. Mfg. 
Automatic Temp. Control 
Barber-Colman 
Betts & Betts 
Bristol Co. 
Clark Cooper Co 
Cook Electric Corp. 
Cramer Co., Ine. 
(Continued) 





Eagle Signal Corp. 
Edison Instrument 
Electronic Controls 
Electric Tachometer 
Eiectyme Motor Prods, 
Fredericks Co., Geo 
General Controls 
General Elec, Co 
Guardian Elec. Mfg 
Haydon Co A. -W, 
Haydon Mfg. Co, 
Industrial Timer 
K & H Industrial Prods 
Lektra Labs 
Iumenite Electronic 
Mason: Neilan Regulator 
National Time & Signal 
Paragon Electric Co 
Partlow Corp 
Photoswiteh, Inc 
Photovolt Corp. 
Potter & Brumfield 
Potter Instrument 
Precision Scientific 
Rhodes Inc., M. H, 
Rowe Engineering 
Seely Inst. Co., Inc. 
Stromberg Time Corp. 
(Continued) 


Div 


Co 
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Struthers-Dunn Electro-Tech Equip, Co 
Tagliabue Corp., C, J Electronic Controls 
Taylor Inst. Cos, Electyme Motor Prods 
Walzer Automatic Timer Fisher Governor 
Wetronic Co Fisher-Pierce Co 
Wilson & Co., C. G, Foxboro Co 
Yellow Springs Inst. Co Fredericks Co., Geo 
TIMERS, AUTOMATIC, General Elec. Co 
Cycle Gotham Instrument 
Abrams Instrument Gray Instrument 
Am. Gas Accumulator Hagan Corp 
American Time Corp. Haydon Co., A. W 
Assembly Products Haydon Mfg. Co 


Autocall Co. Industrial Timer 
Automatic Elec, Chicago Industrol Ccrp. 
Automatic Elec Mfg Lansing Engineering 
Automatic Temp. Control Lektra Labs 
Barber-Colman Lumenite Electronic 
setts & Betts Manning, Maxwell & Moore 
Bristol Co. Miller, M. C 
3rown Instrument Div. Minneapolis-Honeywell 
Clim oe Montgomery Mfg. Co. 
gieaes | REE SCrnS National Time & Signal 
Cook Electric - . 
Paragon Electric Co 


Cramer Co., Ine. 


Eagle Signal Corp Corp. 


Partlow 


Eclipse-Pioneer Div Penn Electric Switch 
Electric Tachometer Potter & Brumfield 
(Continued) (Continued) 
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ywobdinle WHEN IT’S TIME FOR TIMINGHT 


MOTORS 
RELY ON HAYDON FOR QUALITY PB 


1600 SERIES 


The 1600 series motor and gear train is the most versatile 
and popular in the Haydon line. The gear housing is scaled 
against dirt and moisture, and contains a capillary lubric:cing 
system. This design is adaptable to almost every application, 
permits mounting in any position, and is available in speed 
as slow as 1 revolution in 4 hours. 


STANDARD SPECIFICATIONS 
SPEEDS: 1/240, 1/120, 1/60, 1/45, 1/30, 1/15, 1/10, 1/6, 1/5, 1/4 
1/3, 1/2, 1, 2, 4, 5, 10, 30, 60 rpm 
SHIFT: Available 1/10, 1/5, 1 and 4 rpm 
VOLTAGE: 110, 220V 
FREQUENCY: 60, 50, 25 cps 
SHAFT: 716-3186, 1/8” diameter x 3/8” long 
FRICTIONS: Available speeds of 15 rpm and slower 
LEADS: 6 inch 
TORQUE: 5 ounce inches @ 1 rpm (60 cps, 2.3W); maximum torque 
load for standard gear trains 20 ounce inches. 
SPECIAL SPECIFICATIONS 
Many other variations available in quantities of 100 or more, 
including brake and anti-backlash construction, 60 speeds from 
1/180 to 300 rpm, shift feature in 33 additional speeds from 
1/9 to 15 rpm, special shafts, pinions, voltages, frequencies, etc. 


THE INSIDE STORY 
The cut-away view illustrates some of the many quality fea- 
tures of the 1600 series, and all Haydon synchronous motors, 


Patented shading coil construction gives high starting torque ® Patented field 
structure gives balanced torque characteristics © Porous bronze graphite bear. 
ings filter lubricant to bearing surfaces ® Shaft housing seals lubricant 
away from motor shaft, prevents pumping © Sealed reservoir for motor 
shaft lubrication © Motor completely enclosed ® Patented uniform reluc- 
tance rotor ring for uniform torque characteristics, rigidly held by spunover 
support © Doubije bronze bearings on output shaft ® Lubricant carried by 
capillary attraction to each gear assembly individually, irrespective of mount- 
ing position of unit * Coil protected against voltage surges with fold of 
insulation © Gears are not “drowned” in bath of oil. Oil will not leak out 
regardless of mounting position ® Coil tested for 2000 VAC breakdown °* 
Projection-welded field assures accurate air gap and rugged construction. 


SHIFT UNIT FOR AUTOMATIC RESET 


To provide immediate automatic resetting for devices, Haydon 
can incorporate a shift mechanism in the 1600 series motor 
and gear unit. The magnetic pull of the energized motor 
field is utilized to engage the gear train while the timing 
operation is in progress, A counterbalance in the shift dis- 
engages the gear train from the motor when the motor field 
is de-energized. The drive shaft is then free to be reset to its 
starting position by means of an external spring. Engaging 
and disengaging action is uniform in any position. 


BRAKE UNIT FOR INSTANT STOP 


A magnetic brake is provided in the Haydon 1600 series motor 
and gear unit, where extreme accuracy must be maintained to 
avoid accumulative errors. The brake stops the rotor instantly 
by bringing it in direct spot contact with the motor housing. 
Coasting is eliminated after current is turned off to assure 
positive performance, 


HAYDON Manufacturing Company, Inc. 


Subsidiary of GENERAL TIME Instruments Corporation 
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3100 SERIES 


his series consists of the basic Haydon motor and heavy duty | 


train, for applications requiring higher torque at slow 
utput speeds, and is particularly suitable as a chart drive in 
cording and controlling instruments. 


STANDARD SPECIFICATIONS 

fEDS: 1 and 12 hours, 1, 7 and 14 days per revolution 
OLIAGE: 115v standard; 230v to order 
QUENCY: 60, 50, 25 cps 

: #2170, 3/16” dia. x 3/8” long, with .162” dia. flat 
ADS: 12 inch 
ORQUE: - und inches @ 1 rph (60 cps, 2.5w ) is maximum torque 
oa 


SPECIAL SPECIFICATIONS 
any additional features available in quantities of 100 or 
ore, including 46 speeds from 6 seconds to 8 days per revolu- 
ion, anti-backlash and brake construction, frictions, special 
oltages, frequencies, etc. 


4400 SERIES 
A new slow-speed motor series for general timing applications. 
ith a single deep gear cup and other new design elements 
hich make it possible to offer considerably lower costs in a 


limited number of speeds. The 4100 series is still available 


or other speeds. 


STANDARD SPECIFICATIONS 
fEDS: 12 hours, 1 and 7 days per revolution 
OLTAGE: 115v standard; 230v to order 
QUENCY: 60, 50, 25 cps 
AFT: 316-3186, 1/8” dia. x 3/8” long 
RICTIONS: Available all speeds 

DS: 6 inch 
ORQUE: 20 ounce inches at all speeds 


SPECIAL SPECIFICATIONS 
ny other variations available in quantities of 100 or more, 


including 12 speeds from 5 to 1000 hours per revolution in 4100 
ries, special shafts, pinions, voltages, frequencies, etc. 


FRICTIONS 


Both one-way and two-way frictions for manual setting of 
he shaft independent of the motor are available. A variety 
f torque ratings is available in the two-way frictions. 


ENGINEERING CATALOG 
complete Haydon catalog is available to you without charge 
bt obligation. Keep one in your files for handy reference. It 
bontains photographs, drawings, descriptions and application 
nformation on the 1600, 3100, 4100, 4400 motors, and 6 other 
motor series, Write for this engineering data catalog today. 


649 ELM STREET, TORRINGTON, CONNECTICUT 
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TIMERS to TRANSFORMERS 


Standard 





WORLD’S MOST ACCURATE AND RUG- 
GED TIME MEASURING INSTRUMENT. 
CAN BE MANUALLY OR ELECTRI- 
CALLY OPERATED. FURNISHED IN 






PORTABLE CASES OR FOR PANEL MOUNTING. 


100 sec 
1/1000 sec 
” MST- 300} 1 /1000 sec ac. | ~ 30 sec. 





Accuracy 


+.1 sec 


0002 min. 


01 sec 


WRITE FOR BULLETIN 153 


also Standard Chrono-Tachometers ° 
Standard Custom-built Laboratory Test and Distribution panels 


™ Standard Electric lime Co. 
<atiim 


93 Logan Street 





Springfield, Mass. 








The !INDUSTROL Dual 


instrument air systems 


LOCATIONS. 


from 25-1000 S.C.F.M. 





Industrol Instrument 
Air Dehumidifiers 


AIR that is CLEAN, OIL & MOISTURE 
FREE is the first prerequisite to de- 
pendable instrument operation 


humidifiers have been designed by 
INSTRUMENT ENGINEERS who 
thoroughly understand the problem of 


INDUSTROL offers a complete pneu- 
matic steam reactivated model which 
requires no electricity and is especially 
adapted for service in HAZARDOUS 


Electric models are also offered 
Class 1, Group D construction 


Fully automatic units are available 


Write for Bulletin DD-100 


Representatives in principal cities. 


INDUSTROL CORPORATION 
88-35 76th Avenue 
Glendale, L. I., N. Y. 
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TRANSFORMERS 


Potter Instrument 
Photovolt Corp 
Richardson Allen 
Sangamo Electric Co. 
Seely Inst. Co., Ine 
Standard Elec. Time 
Stromberg Time Corp. 
Struthers-Dunn 
Tagliabue Corn., C. J. 
Taylor Inst. Cos, 
Tolechron Inc. 
Thompson Clock Co. 
Tork Clock Co. 

Walser Automatic Timer 
Weltronic Co. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
Wheelco Inst. Co. 
Wilson & Co., G. C. 
Yellow Springs Inst. Ca. 


TIMERS, AUTOMATIC, 
Interval 


Abrams Instrument 
Am. Gas Accumulator 
American Time Corp 
Anderson, A. & J. M 
Automatic Elec. Chicago 
Automatic Elec, Mfg 
Automatic Temp. Control 
Barber-Colman 
Berkeley Scientific 
Betts & Betts 
Bristol Co, 
Cincinnati Time Rec 
Clark Cooper Co 
Controls, Ine. 
Cook Electric 
Cramer Co., Ine. 
Dimo-Gray Co. 
Dirigo Compass & Inst 
Eagle Signal Corp 
Eclipse-Pioneer 
Electric Tachometer 
Electronic Controls 
Electro Products Lab 
Electyme Motor Prods. 
Fisher-Pierce Co 
Fredericks Co., Geo. 
Gaertner Scientific 
General Electric Co. 
General Electric X-Ray 
Glogau & Co. 
Gorrell & Gorell 
Gray Instrument 
Guardian Elec. a 
Haydon Co., 
Haydon Mfg. Ny 
Harvey Radio Labs. 
Helland Research 
Industrial Timer Corp 
Leeds & - pred 
Lektra 
Lumenite Electronic 
Lux Clock Mfg. Co. 
Minneapolis - ree 
Montgomery Mfg. Co. 
(Continued) 





National Time & Signal 
Paragon Electric Co, 
Perfex Corp 
Photoswitch, Inc. 
Photovolt Corp 

Potter Instrument 
Potter & Brumfield 
Productions Inst. Co 
RCA Div 

Rhodes, Ine. 
Richardson- Allen 

Rowe Engineering 
Sampsel Time Control 
Sangamo Electric 
Seely Inst. Co. 

Serdex Co 

Skaneateles Mfg. Co 
Standard Elec Time 
Stromberg Time Corp 
Struthers Dunn 
Tagliabue Corp., C. J, 
Tavior Instrument Co 
Telechron Inc 

Thomas Clock Co 
Thompson Clock Co 
Thordarson Elec. Mfg. 
Tork Clock 

Walser Automatic Timer 
Weltronie Co 

Wilson & Co., G. C 
Yellow Springs Inst. Co 


TIMERS, AUTOMATIC 
Process 
Abrams Instrument 
Alfax Paper & Eng 
American Time Corp 
Auth Elec. Spec. 
Autocall Co. 
Automatic Elec. Chicago 
Automatic Elec. Mfg 
Automatic Temp. Control 
Barber Colman 
Retts & Betts 
Bristol Co 
Brown Instrument Div. 
Cincinnati Time Rec. 
Clark Cooper Co. 
Cook Electric 
Cramer Co., Ine. 
Denver Fire Clay 
Dimo-Gray Co 
Eagle Signal Corp. 
Electronic Controls 
Electronic Prod. Co. 
Electyme Motor Prods. 
Fisher-Pierce Co. 
Foxboro Co, 
Fuel Watchman 
Gaertner Scientific Corp 
General Elec. Co. 
Gotham Instrument 
Gray Instrument 
Hagan Corp. 
Hansen Co, 
Haydon Co., A. W. 
Industrial Timer Corp. 
Jardur Import 
Lektra Labs. 
Tamenite Electronic 
Magnetic Gauge Co. 
Manning, Maxwell & Moore 
Montgomery Mfr. Co. 
National Time & Signal 
Paragon Flectric Co. 
Partlow Corp. 
Photoswitch. Tne. 
Photovolt Corp 
Potter & Brumfield 
Potter Instruments (Co, 
Powers Regulator Co. 
Richardson- Allen 
Seely Inct. Co., Inc 
Serdex, Ine 
Standard Elec. Time 
Stromberg Time Corp. 
Struthers Dunn 
Tagliabue Corn... C. J 
Tavior Inst Cos 
Telechron Tne 
Thempenn Clack 
Tork Clock Co 
Wallace & Tiernan 
Weston Flee Inst. Corp 
Wilson & Co 


TIMFRS AUTOMATIC, 
Spot Weld 
Allen-Bradley Co 
Am. Gas Aceumulstor 
Autematic Temn. Certrol 
Rooth Co., Arthur E 
Cramer & Co.. Inc 
Cutler-Hamm™er, Tne 
Flectronic ontrols 
Flectronic Prod. Co 
Flectyme Motor Prods 
General Electric Co 
Industrial. Timer 
National Time & Signal 
Photoswitch Inc. 
Photovolt Corp 
Weltronie Co 
Wilson & Co., G.C 


TITRATION APPARA. 
TUS. Electrometrie 
Rurrell Technical Sunnly 
Cambridge Instrument Co. 
Central Scientific Co. 
Coleman Filectric Co 
Fisher Scientific Co. 

Gray Instrument 

Teeds & Northrun Co 
National Technical Labs 
Pfaltz & Rauer 
Precision Sclentific 
Rubicon Co 

Sargent & Co., FE. 
Thomas Co., Arthur H. 
Welch Mfe 0) 


TOOLMAKER’S FLATS 
see Flats, Optical 


TOOLS, Precision 
Bayside Watch Tool 
Fonda Gage Co. 
Gustafson Mfg. Co. 
Jenckes Knitting Mach. 
Levin Son 

Lufkin Rule Co . 
Marshall Co. 

Swanson Tool Mach. 


TOPOGRAPHIC INSTRU- 
MENTS (See Surveying 
instruments) 


TORQUE GAGES 
(See Gages, Torque) 
TORQUE MEASURING 
CQUIPMENT 
Airdraulics Engineering 
Emery Co., A. H 
Flight Research Eng. 
General Elee. Co, 
Hagan Corp 
Hathaway Instrument 
Martin-Hubbard Corp 
Sax] Instrument 
Skyway Prec. Tool 
Sturtevant Co. 
Trimount Inst. Co. 
TORSIOGRAPH 
Baldwin Locomotive 
Commercial Research 
Consolidated Engg. 
Sax] Instrument 
Toledo Scale Co 
TORSION METERS 
Airdraulics Engineering 
Roulin Inst. Corp. 
Chatillon & Sons 
Commercial Research 
Hathaway Inst. Co. 
Riehle Testing Machines 
Sax! Instrument 
Toledo Scale Co 
TOTALIZERS, Demand 
American Meter Co 
General Elec. Co. 
Tandis & Gyr 
Teeds & Northrup 
Sargamo Electric 
Westinghouse Elec 
TOTALIZERS, Electric 
Eneray 
Autocall Co. 
Automatic Elec. Chicago 
Rristol Co 
Esterline Angus Co 
General Elec. Co 
Landis & Gyr. Inc 
leeds & Northrup 
Sangamo Electric 
Westinghcuse Elec 
TOTALIZERS, Fluid Flow 
American Meter Co 
Askania Regulator Co 
Railey Meter Co. 
Bristol Co 
Rrooks Rotameter 
Brown Instrument Div. 
Ruilders- Providence 
Fischer & Porter 
Foxboro Co 
General Elec. Co. 
Hagan Corp. 
Hays Corp. 
Henszey Co. 
Teeds & Northrup Co. 
Leupold & Stevens 
Mason-Neilan Regulator 
Penn Ind. Inst. Corp. 
Republic Flow Meters 
Revere Corp 
Simplex Valve & Meter 
Smith Meter 
Sparling, R. W. 
Tacliabue Corn., C. J. 
Taylor Inst Cos. 


TOTALIZERS, Gas Flow 
American Meter Co. 
Bailey Meter Co. 
Rristol Co 

Ruilders- Providence 
Fischer & Porter 
Foxboro Co 

Hagan Corp. 

Hays Corp 

Penn Ind. Inst. Corp 
Renublic Mow Meters 
Simplex Valve & Meter 


TATALIZERS, Running 
Time 


Aero Instrument Co 
Rristal 

Cramer Co., Ine, 

Flee. Tachometer Corp. 
flaerell & Gorrell 
Tndvstris! Timer Corp 
Photoewitch. Tne. 
Pendnetion Tnstrument 
Standard Elec. Time 
Westinghouse Flec. & Mfg 


TRAFFIC SIGNALLING 
NEVICES (See Sianal- 
ing Devices, Traffic) 


TRAMMELS, Steel Beam 
Twfkin Rule Co. 
Tinion Tool Co. 


TRANSFORMERS, Adjust- 


able 
Airdesien, Ine. 
Allied Control Co. 
American Transformer 
Freed Transformer 
General Radio Co 
Gulow Corp. 
Hevi Duty Elec. 
TAndbere Engineering 
Merit Coil & Transformer 
Miller Transformer 
Raytheon Mfe. Co. 
Sorensen & Co. 
Superior Elertric Co. 
Therdareon Elec. Mfg. Co 
Tinited Transformer 
TRANSFORMERS, Con- 

stant Voltage 
Airdesign, Inc. 
Better Coils Inc. 
Chicago Electronic 
Cole Instrument 
General Controls 
General Electric Co. 
Hevi-Duty Elec. 
Miller Transformer 
Perfex Corp. 
Sola Electric Co. 
Sorensen & Co: 

(Continued) 



































































Standard Transf 
Superior Electri: 
Thordarson Ele 
United Transfor; 
Westinghouse EF! 


TRANSFORMERS 
Experimenter’s 
Voltage 

Airdesign, In 

Allied Control ( 


Chicago Electro: 
DoAll Co. 
Dongan Electric ¢ 
Freed Transform 
General Controls 
General Radio (¢ 
Gulow Corp 

Hevi-Duty Elec 
Merit Coil & T 
Miller Transforn 
Raytheon Mfg 
Sorensen & Co 
Standard Transfor 
Sorvall, Ivan 
Southwestern Ind 
Superior Electric 
Thordarson Elec 
United Transforr 
Walker-Jimieson 


TRANSFORMERS, im. 
pedance 
Better Coils, Inc 
Freed Transformer 
General Electric 
Merit Coil & Tra 
Miller Transforme 
Raytheon Mfg. C« 
Southwestern Ind 
Sperry Gyroscope ( 
Standard Transfor 
Sorenson & Co 


TRANSFORMERS, 
Instrument 
Airdesign, Inc 
Allied Control © 
Allis-Chalmers 
Amplifier Co 
Annis Co 
Assembly Products 
Associated Researc! 
Audio Development 
Better Coils, Inc 
Burlington Inst. C: 
Chicago Electronic 
Chicago Transformer 
Cole Instrument 
Columbia Elec. Mfg 
Control Corp. 
Dongan Electric Mf 
Eastern Specialty ( 
Eclipse-Pioneer Di 
Elec. Facilities, In 
Esterline Angus Co 
Federal Telegraph ( 
Freed Transformer 
Friez Instrument 
General Controls 
General Elec. Co 
Gulow Corp. 
Hagan Corp. 
Hickok Elec. Inst. ( 
Industrial Insts. In 
Kollsman Inst. Div 
Leukurt Electric Co 
Manning, Maxwell, M 
Merit Coil & Trans 
Miller Transformer 
New York Transformer 
Roller-Smith Co 
Sangamo Electric ( 
Simpson Electric Co 
Sorensen & Co. 
Southwestern Inc. Ele 
Sperry Gyroscope Co 
Standard Science Su; 
Sticht Co 
Superior Electric ( 
Thordarson Elec. ( 
tah Radio Produs 
T'nited Transformer ( 
Westinghouse Filec 


Weston Elec. Inst. ( 


TRANSFORMERS, Insula 

tion Testing 
Airdesign, Ine 
American Transformer 
Amplifier Co 
Associated Researct 
Retter Coils. Inc 
Campbell Electric 
Chicago Electronic 
Cole Instrument 
Dongan Electric Mf 
Freed Transformer 
General Controls 
General Flec. Co. 
Leukurt Electric Co 
Merit Coil & Trar 
Miller Transformer 
Raytheon Mfg. Co 
Sherron Metallic 
Superior Electrie C: 
Thordarson Elec. Mfz 
United Transformer 


TRANSFORMERS, Labor 
tory 


Airdesign, Inc. 
Allied Control Co 
American Inst. Co 
American Transforme 
Amplifier Co. 
Audio Development 
Better Coils, Inc. 
Burrell Tech. Supply 
Central Scientific 
Chicago Electronic 
Chicago Transformer 
Clough-Brengle Co. 
Daven Co. 
Dongan Electric Mfc 
Eastern Specialty C 
Elec. Facilities, Inc 
Electro-Tech Equip 
Ferranti Electric 
Freed Transformer 

tinued) 
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pPLICATIONS ... Primarily intended 
or applications requiring constant speed 
at a given frequency, this motor is 
articularly suited for: Timing Devices — 
Recording Instruments — Communica- 
tions Equipment — Traffic Controls — 
Advertising Displays — Clocks — Heat- 
ing Controls — Signaling Systems. 


IMPORTANT FEATURES ... Truly Synchro- 


neon nous: A truly synchronous type utilizing a 
tg. © strong permanent magnet rotor which 
oscoe draws no energy from the A.C. field. Im- 

Co. possible for the motor either to overspeed 
MERS or underspeed. High Torque: 30 inch 


ine. ounces at 1 RPM, 60 Cycles. High Effici- 
re ency: At least 5 times greater than a 
hysteresis shaded pole type motor of 
equivalent dimensions. Controlled Rota- 
tion: An exclusive feature determines 
direction of rotation. Clockwise or 


roducts 
wesearc! 
lopment 

, Ine 
inst. Co 
etronic 
nsformer 


counterclockwise motor can be supplied. 
Speed: 28 standard gear trains, ranging in 
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(D) TYPE TC 
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(E) TYPE TDs we 





PPP SELF-STARTING SYNCHRONOUS TIMING MOTOR 


The Cramer Type SX Synchronous Motor 
sa permanent magnet type motor. By reason 
of careful design these motors are highly 
cient and produce an exceptionally high 
orque for such small space and wattage 


(A) INTERVAL TIMERS . . . Manually set 


for each operation. Designed to auto- 
matically open or close a single circuit 
at the end of a definite time interval, or 
to automatically close one circuit and 
open second at end of a definite time 
interval. Ask for Bulletin 100F. 


(B) AUTOMATIC RESET TIMERS .. . To 


close or open a circuit after an adjust- 
able pre-set time and instantly return 
to the starting position ready to repeat 
this cycle of operation upon reclosure 
of the starting button. Ask for Bulletin 


(C) TIME DELAY RELAYS (Type TEC) 


. . . Provides adjustable or fixed time 
delay between closing and opening of 
(F) PERCENTAGE TIMERS a load circuit. Has automatic re-set 
feature which restores timer to its 
normal starting position when control 
circuit fails or is de-energized. Also 
available with reverse clutch which 
prevents re-set in case of power failure. 


requirements. They are self-starting, run at 
slow speed ... 240 RPM at 60 Cycle... 
and operate in any position. They will operate 
at synchronous speed only and will start in 
2 cycles and stop within 1/25 seconds. 


speeds from 60 RPM to 1 revolution in 
24 hours are available. Lubrication: A 
special high grade lubricant is sealed 
within the housing containing the rotor 
gear train and provides adequate lubrica- 
tion for many years of service. Replaceable 
Coils: Coils are easily removable thereby 
facilitating changes in the voltage rating 
or in field servicing. One- or Two-Way 
Friction: The latter permits the drive shaft 
to be turned in either direction indepen- 
dent of the gear train or motor. 


CONSTRUCTION... Iron circuit of the 


motor provides a cup for the motor 
coil ia as a base to which gear 
housing is assembled. A complete, inter- 
changeable gear train with a substantial 
oversize bearing snugly fits into the gear 
housing. Two substantial lugs extending 
from the gear housing provide conven- 
ient mounting means. For complete 
details ask for Bulletin 10A. 





reppin 





(Actual Size) 


CRAMER SYNCHRONOUS ELECTRIC TIMERS 

















(F)PERCENTAGE TIMERS: Automatically 


controls the percentage of time at 
which circuit can be closed or opened 
out of a definite length of time. 
Distinctive feature: Utmost simplicity 
of design. Adjusted from the front, can 
be set from 5% to 97% of total cycle. 
Ask for Bulletin 2500C. 


(G) MULTI-CONTACT TIMERS: Aucomat- 
ically controls a sequence of ‘‘on” and 
“off” operations of a single or multiple 
number of electrical circuits in ac- 
cordance with a predetermined oper- 
ating program. They can (1) repeat 
continuously, or (2) automatically 
stop after one complete operation. 
Ask for Bulletin 3000A. 


(H) Simple Low Priced Single or 
Multi-Contact Cam Timers for built- 
in applications. 


(I) RUNNING TIME METERS: Synchron- 


ous motor driven running time meters, 
automatically and cumulatively regis- 


Mfg : 
Shea CO: nan RCo act eet rauaala aga ter the total operating time or idle 

aeons (D) TYPE TC . . . Inexpensive single time on any circuit, machine or system 
. (G) MULTI-CONTACT and two pole time delay relay. Ask to which they are connected. Are 
me TIMERS for Bulletin 900D. available in table model also. Ask for 





RUNNING 
TIME 
METERS 

(1) RUNNING TIME METERS 





(E) TYPE TDS... One of many special 
types available with overtravel con- 
tacts to provide shock-resistance. 


The R. W. CRAMER 


CENTERBROOK 
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* q WHEN PRECISION COUNTS 


2),hin 


COUNT ON PRECISION! 


Nth DEGREE ACCURACY IN SMALL, NON-FERROUS, SEAMLESS TUBING FOR 


PRESSURE GAUGES—Tubing for pressure 
measurement has constant wall thickness, con- 
sistent spring properties, and precise uniform- 
ity . . . is produced in shapes and sizes to 
meet exact specifications. 


POINTERS—Pointer Tubing made of 3S, 17S, 
or 52S Aluminum Alloy provides high strength- 


COAXITUBE—-A unique metal-shielded wire 
consisting of an inner conductor, dielectric, and 
a seamless tube assembled coaxially. Avail 
able in copper, brass: aluminum, or nickel, 
Coaxitube assures positive conductor protection. 


OTHER TYPES—Precision Tubing for other 
uses covers a range of 0.500” O.D. to 0.010” 





O.D., wall thicknesses down to 0.0015” .. . held 
to extremely close tolerances. Made in most 
non-ferrous metals. Can be shaped to exact 
specifications. Write for catalog. 


to-weight ratio, corrosion resistance, and a 
clean smooth finish. Available in all sizes 
down to 0.010% O.D. with wall thicknesses 
down to 0.0015”. 


PRECISION / TUBE CO. 
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- | General Elec. Co. 


=|: | General Radio Co. 
IM [= [R [| TT | Gorrell & Gorrell 
Bo 


Gulow Corp 
Offer Experience, Creative Engineering, 











HELLIGE 


TURBIDIMETER 


A TURBIDIMETER 
WITHOUT STANDARDS 





Halidorson Co. 








Harvey-Well Electronics 
Hevi Duty Elec 
Hickok Elect. Inst 
| Laboratory Equip. Corp. 
| Leukurt Electric Ce 
| Merit Coil & Trans 
| Miller Transformer 
| 
| 
| 


st enn ep ee 













| 
| 
| 
| 
New York Transformer 
Raytheon Mfg. Co. | 
Scientific Glass App 
Sola Electric Co, 
Sorenson & Co. 
Southwestern Ind. Elec | 
Standard Elec, Prod. | 
Standard Transformer | 
Superior Electric Co. i 
Thordarson Elec. Co 
United Transformer Corp. 
Westinghouse Elec. 
Weston Elec. Inst. Corp 


TRANSFORMERS, Micro- 





Practical Design. 


Accurate * Foolproof + Universal 
MERIT manufactures transformers for Radio, Tele- 
vision, Industrial and Special Applications. 

Over 25 years of continuous acceptance by lead- 


ing users in these fields establishes the fact that wane 
greatest economy is found in MERIT’S standards a oS. 


General Electric Co. 
Raytheon Mfg. Co. 
Sperry Gyroscope Co. 
Sorensen & Co. 


Vqanerenwess, Phas- 
ng 


of quality. This is the meaning of 


“PRODUCTS OF MERIT” 


You are cordially invited to send us your prob- 
lems and specifications for prompt attention and 
All samples production designed. 


Airdesign, Inc. 

Better Coils, Ine, 
Chicago Electronic 
Dongan Electric Mfg. 
Eastern Specialty Co. 
Esterline Angus 

Freed Transformer 
General Elec. Co, 
Merit Coil & Trans. 
New York Transformer 
Raytheon Mfg. Co. 
States Co. 

Thordarson Mfg. Co. 
United Transformer Corp. 
Westinghouse Elec. 


TRANSFORMERS, Power 

Airdesign, Ine. 

Allied Control Co, 

Allis-Chalmers 

American Transformer 

Amplifier Co, 

Audio Development 

Better Coils, Inc. 

Chicago Electronic 

Chicago Transformer 

Dongan Elec. Mfg. 

Eclipse-Pioneer Div. 

Federal Telegraph Co. 

Ferranti Electric 

Freed Transformer 
Continued) 
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4417 NORTH CLARK ST., CHICAGO 40, ILL. 














‘ontrols 
.. Co. 


tadio Labs 
uty Electric 


y 
Coil & Trans 
seri Transformer 

New York Transformer 
sampse! Time Control 
sols Electric _ 

sen 

standard Fransformer 
superior Electric 
Thermador Elec. 
Thordarson Elec. Mfg. 
tnited —_— 


Ins 
weSFORM E aS. Split 












sesien, Ine 

irdes 

iilied Radio Corp. 
nnis ©O, 

sembly Products 
Retter Coils, Inc. 
Chieago Electronic 
Cole Instrument 
Elec, Facilities. Inc. 
Esterline-Angus Co. 
Freed Transformer 
General, ae. Co. 
H-D Co. 

Islip Medio Mfg. 
Roller-Smith Co. 
Rubicon Co, 

Sangamo Te Co. 
Sorensen & 
Thordarson Elec. Co. 
United Transformer 
Westinghouse Elec. 
TRANSFORMERS, Vari- 
able Voltage Testing 
















Corp. 


American Transformer 
Better Coils, Inc. 
Chicago Electronic 
Dongan Electric Mfg. 
Telegraph Co 


Electric Co, 

Radio Co. 

Gulow Corp. 

Merit Coil & Trans. 

Miller Transformer 
Raytheon Mfz. Co. 
Sorensen & Co. 

Standard Transformer 
States Company 

Superior Electric Co 
Thordarson Elec. Mfg 
United Transformer 
TRANSFORMERS, Voltage 
Regulating 

Airdesign, Inc. 

Allied Radio Corp. 
Allis-Chalmers 

American Transformer 
Amplifier Co. 

Chicago Transformer 

Cole Instrument 
Davis & Co., Ine., 

General Elec. Co. 

Hevi Duty Electric 

Miller Transformer 

Sola Electric Co. 

Sorensen & Co. 

Standard Transformer 

Superior Electric 

rson Elec. Mfc 

Waited Transformer Corp. 

TRANSITS, Enaineer’s 
(See Surveying Instru- 


TRANSITS, Pocket 
R Ainsworth & Sons 
Keuffel & Esser Co. 
Mico Instrument Co 
Suverkrop Instruments 
Tnited States Blue Print 
Warren _—< Co. 
White Co.. Ine. 
TRUCK MILEAGE RE- 
CORDERS (See Meters, 


Mileage) 

TRUCK-TIME RECORD- 
ERS 

Service Recorder Co. 

‘ Taximeter 

MILE- 

AGE RECORDERS 

Cramer & Co., Ine 

Sangamo Electric Co. 

TY. 8. Taximeter 

TURE FITTINGS 

aueet Anvliance Co 

TUR (See Gas & Vapor 


Dise ~& 
TUBES, Cathode Ray (See 
Oseillographs, Cathode 


Ray) 
TUBES. Nessler (See Nes- 
sler Tubes) 


ES 


Dean 


ge” 


TURES, Oil Centrifuge 
(See Oi! Centrifuge 


TUBES, Photoelectric 
Continental Electric Co. 
General Elec. Co. 
General Scientific Co. 
Instrument Dev. Labs. 
Mellaphone Corp. 

RCA Div. 


Vaeutron. Inc. 
Walker-Jimieson, Ine. 
TUBES, Pitot (See Flow- 
meters, Pitot Tube) 
TUBES, Polariseope 
American Inst. Co 
Bausch & Lomb Optical 
pees Co. 


Gaertner Scientific Corp. 
Hellige, Inc. 

Jarrell-Ash Co. 

Koehler Instrument 
Precision Scientific Co. 
Rudolph & Sons 


“ee 


. Sargent & Co. 
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TUBES, Precision Bore 
(See Precision Bore 
Glass Tubing) 

TUBES, Pyrometer 

Bristol Co 

Brown Instrument Div 

Campbell Co., A 

Eitzen Co. 

Elematic Equip. 

Englehard, Chas 

Fish-Schurman 

Foxboro (Co, 

Gordon Co,, Claud 8 

Illinois Testing Labs. 

Leeds & Northrup Co. 

Moeller Instrument Co 

Morganite, Inc 

Pyrometer Service Co 

Revere Corp. 

Richards, Arklay 8. 

Taco West Corp. 

Tagliabue Corp., C. J 

Taylor Instrument Cos 

Thermo-Electric Co 

Thwing-Albert Inst. Co. 

Trinity Equipment 

Turner Electric Co, 

Wheatstone Corp. 

Wheelco Instruments 

TUBES, Spectrum (See 
Spectrum Tubes) 


Corp 


TUBES, Ultra-Violet Light 


(See Light Sources) 
TUBES, Vacuum 
Ballantine Labs. 
Central Scientific Co 
Continental Corp 
Eclipse - Pioneer 
Electronic Products Cc 
Electrons, Ine 
Federal Telephone 
Frederick Co., George 
General Elec. Co. 


General Scientific Corp 
Machlett Labs. 

North Amer. Philips 
Passaic Analytical Labs. 
Raytheon Mfg. Co. 
RCA Div. 

Standard Arcturus 
Sorensen & Co 

Sylvania Elec. Prod, 
United Electronics 
Universal X-Ray Products 


Vacutron Ine 

Victoreen Instrument 

Walker-Jimieson, Inc. 

Western Electric 

Wheelco Inst. Co. 

TUBES, Venturi (See Flow- 
meters, Venturi) 

TUBES, X-Ray 

American Inst. Co, 

Baird Associates 

Corning Glass Works 

Fureka X-Ray Tube 

Flett Lab 

General Electric X-Ray 

Goetze Niemer Co. 


High Voltage Eng. 
Jarrell-Ash Co. 
Kelley Koett Mfg. 
Machlett Labs 
North Amer. fa 
Picker X-Ra 
Standard Arcturus 


Stoelting Co. 

Universal X-Ray Prods 
Westinghouse Elec 
Westinghouse X-Ray Co. 
Wyland George 


TUPING: Precision Bore; 
Bourdon; Pointers 
Precision Tube 


Superior Tube 
TUNING FORKS. Electric- 
ally Driven (See Forks, 
Tuning) 
TURBIDIMETERS 
American Inst. Co. 
Rowen & Co 
Cargille, R. P 
Central Scientific Co 
Flectric Eye Equipment 
Ess Instrument Co 
Ferguson Co 
Fisher Scientific Co. 
Hellige, Inc 
Klett Mfg. Co 
Kimble Glass Co. 
Parr Instrument Co 
Pfaltz & Bauer, Inc. 
Photoswiteh, Ine. 
Photovolt Corp 
Precision Scientific Co 
Rawson Electrical Inst. 
Rubicon Co. 
Sensitive Research Inst. 
Zeiss, Inc., Carl 


TURN & BANK INDI- 
CATORS 


Doeleam Corp. 

Eclipse-Pioneer Div. 

Kolisman Inst. Co. 

Summers Gyroscope 

TURN INDICATOR TEST- 
RS (See Testers, Turn 
indicator 

TWEEZERS 

Bayside Watch Tool 

Goetze Niemer Co 

Ideal Laboratory Tool 

Marshall Co. 

Michrochemical 

Park Sales Co, 

TWIST COUNTERS 
Counters, Twist) 

ULTRA-VIOLET INDI- 
CATORS & RECORD- 
ERS 


Farrand Optical 
General Electric Co, 
Hanovia Chem. & Mfg.” Co 
National Tech. Labs 
Nuclear Inst. & Chem. 
Photovolt Corp. 
ULTRA-VIOLET LIGHT 
SOURCES (See Light 
Sources) 


Service 


(See 

















TRANSFORMERS to ULTRAVIOLET INDICATORS 





UNLIMITED 


DESIGN POSSIBILITIES 


For the instrument maker, Superior furnishes 
tubing in cut, multiple or random lengths, 
shaped to “standard” specifications—or your 
specialized designs. Flat and elliptical ovals for 
bourdon springs can be produced in any analysis 
shown in the accompanying table. 


Superior Shaped Tubing Specification and 
Tolerance Sheets list all the shapes and sizes 
for which tools are prepared and in stock. While 
the specification sheets are not available for 
general distribution, a Superior representative 
will gladly call at your office to review your 
dimensional, analysis and delivery requirements. 


You are invited to make full use of this 
Superior service—your request will receive 
prompt attention. 












gol! Or” 


‘10 5/8" 0°. MAX.) 








& SHAPED 


TUBING 


(.010” to %4"’ 0.D. Max.) 


Available in: 
Carbon Steels: 

AISI—MT C-1008, 1010, 
1015, 1020, 1025, 
1035, 1075, 1095 

Alloy Steels: 

AISI— 4130, 4155, 

52100 
Stainless Steels: 

AISI—303, 304, 309, 
310, 316, 317, 321, 
347, 403, 420, 430, 
446, 502 (T-1) 

Nickel Alloys: 
Nickel, “Monel”, 
"K-Monel", “Inconel” 


Beryllium Copper 





SUPERIOR TUBE COMPANY 
1968 Germantown Ave., Norristown, Pa. 


For Superior Tubing on the West Coast, call PACIFIC TUBE C8., 
5710 Smithway St, Los Angeles 22, Cal. © ANgeles 2-251 


: 188,000 SQ. FT. PRODUCING METAL TUBING 


se MOL ete! 
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U-TUBE MANOMETERS to VALVES 











Seamless Tubing To 
Precision Tolerances 


In 


COPPER, BRASS AND 


ALUMINUM ALLOYS 
¥,” to .010” O.D. any wall thickness 





Specialists in 
ALUMINUM ALLOY 


“POINTER TUBING”’ 
Walls to .0010” 


U 
N 
| 
F 
O 
R 











“Metal Shielded Wire” 


( Patented ) 


TUBES 


SHURS LANE, 
ROXBOROUGH 


PHILADELPHIA 28, PA. 


A seamless metal 
Shield over any type 
Electric Conductor. 















































































































































































































































































































































YEARS OF SE RVICE *«e are built into 


Cenco-Hyvac Pumps. These give a consistently high 
vacuum of 0.3 micron or better, with ability to per- 
form continuously under heavy production condi- 
tions. These sturdy qualities are uniform in each 
and every pump. Laboratory men prefer the Hyvac 
for its small size, fast action, ready portability and 
years of service obtained with freedom from ad- 
justments or repairs. 


91105A for 115 volt, AC .................. $91.00 
Write Dept. B.U. for Engineering Bulletin 10-A 












CENTRAL 











SCIENTIFIC COMPANY 






















VALVES to VOLT AMPERE METERS 


_ —_ el lUrelUCUC rr CO =——— 


nm om lUe Oa 


U-TUBE 
(See Manometers) 


ehar 
Distillation Products 
Manning, Maxwell, 
National Research 
RCA Div. 
Universal X-Ray Prods 
Skaneateles Mfg. 


VACUUM GAGES, Dis- 
9 


VACUUM GAGES, Hot- 
Wire 


Baird Associates 
Continental Elec. Co, 
Distillation Products 
Flett Lab. 

Fredericks Co., Geo. 
General Elec, Co. 
General Physical Lab. 
Hastings Instruments 
National Research 
Process & Instruments 
Universal X-Ray Prods 
Winslow Co. 


VACUUM GAGES, Ioniza- 
tion 


Ballantine Labs. 
Central Scientifie Co. 
Distillation Products 
Fredericks Co., Geo, 
General Elec, Co, 
National Research 
Nuclear Inst. & Chem. 
Precision Scientific 
Process & Instruments 
RCA Div. 

Stoelting Co., C. H 
Sylvania Electric Prod. 
Tniversal X-Ray Prods, 
Welch Scientific 
Winslow Co 


VACUUM GAGES, Liquid- 


column 
American Meter Co. 


Bacharach Industrial Inst. 


Railey Meter Co. 
Defender 
Distillation Products 
Dwyer Mfg. Co, 
Ferguson Co, 
Foxboro Co. 


Gas Appliance Specialties 


Ideal Lab. Tool 
Jerguson Gage & Valve 
Kontes Glass Co. 
Meriam Instrument 
Moeller Inst. Co. 
Parks Co., Harry 8. 
Phoenix Pree. Inst 
Pioneer Instrument 
Precision Thermometer 
Scientific Glass 
Tagliabue Corp., 
Taylor Inst. Cos. 
Trerice Co. 
Uehling Instrument Co, 
Tniversal X-Ray Prods 
Wallace & Tiernan 
Welch Scientific 


VACUUM GAGES, MeLeod 


Ace Glass, Inc 
Central Scientific Co. 
Distillation Products 
Flectronic Products Co. 
Fereuson Co. 

General Elec. Co. 
General Physical Lab 
Hays Corp. 

Kontes Glass Co. 
Macalaster Bicknell Co 
Phoenix Pree. Inst 


Scientific Glass Anparatus 
Cc. i 


Stoeltine Co . 
Stokes Machine Co. 
Mniversal X-Rav Prods. 
Welch Scientific 


ee GAGES, Pirani 
e 


Rallantine Labs. 
Continental Electric 
Distillation Products 
Ferruson Co 
Fredericks Co., 
General Elec 
Macalaster Bicknell 
Sylvania Flee. Prod. 
General Phvsical Lab 
Process & Instruments 
T'niversal X-Ray Prods. 
Welch Scientific 
Winslow Co. 


VACUUM GAGES, 
Thermocouple 
Distillation Products 
Fredericks Co., George 
General Electric Co. 
Hastings Instruments 
National Research 
RCA Div. 
Sylvania Elec. Prod. 
Universal X-Ray Prods. 
Welch Scientific 
Winslow Co. 


VACUUM Indicators 
American Meter Co, 
Ashton Valve Co, 
Bailey Meter Co. 
Baird Associates 
Bristol Co, 

Brown instrument Div. 
Central Scientifie Co. 
Distillation Products 
Foxboro Co. 

Fredericks Co., George 
General Elec. Co. 
General Physical Lab. 
Gotham Inst. Co. 
Hastings Instruments 
Hays Corp 

Kollsman Inst. 


George 


Manning, Maxweil & Moore 


Marsh Corp. 
Mason-Neilan Regulator 
(Continued) 


Moore 


Automatic Reg. 


Anparatus 
J. 





MANOMETERS Meriam Instrument 


Moeller Instrument Co 
National Research 
Potter Co 

Precision Scientific 
Precision Therm. 
Process & Instruments 
Rawson Electrical Inst 
Republic Flow Meters 
Rochester Mfg. Co 
Schauer Mach, Co, 
Scientifie Glass App 
Skaneateles Mfg 

Star Brass Mfg. Co. 
Statham Labs 

Stoelting Co., C. H. 
Tagliabue Corp., C. J 
Taylor Inst. Cos. 
Trerice Co 

Uehling 
U. 8S. Gauge 

Universal X-Ray Prods. 
Wallace & Tiernan 
Weksler Thermometer 


vAeeee. HIGH (below 
mu) Controllers, Indi- 


.. & Recorders 
Baird Associates 
Continental Elec. Co. 
Distillation Products 
Electronic Prod. Co. 
Fredericks Co., Geo 
General Elec. Co. 
General Physical Lab 
Manning, 
National Research 
Process & Instruments 
Shallcross Controls 
Stoelting Co., C. H 
Taylor Instrument Cos 


Universal X-Ray Prods. 


Weksler Thermometer 
Welch Mfg. Co. 


vAguen. HIGH (below 


0 mu) Controllers, 
dicators, Recorders 
Distillation Products 
General Physical Lab. 
Manning, Maxwell 
Process & Instruments 

Skaneateles Mfg. 


Universal X-Ray Products 


Winslow Co., Ine. 


VACUUM RECORDERS 
American Meter Co. 
Ashton Valve Co. 
Bailey Meter Co. 
Bristol Co, 

Brown Inst. Div. 
Defender Inst. & Reg 
Dickson Co. 

Distillation Products 
Esterline Angus Co 
Fish-Schurman Corp. 
Foxboro Co. 

Fredericks Co.. George 
Gotham Inst. Co. 
Hays Corp. 
Manning, Maxwell, 
Marsh Corp. 
Mason-Neilan Regulator 
National Research 
Penn Ind, Inst. Corp. 
Precision Scientific 
Republic Flow Meters 
Schwien Engineering 
Scientific 
Skaneateles Mfg. 
Tagliabue Corn., C. 
Taylor Inst. Cos. 
Trerice Co. 

Tehling Instrument Co 
Weksler Thermometer 


Meh 4 SPECTRO- 
GRAPHS (See Spec- 
Gaaeen Vacuum) 


VACUUM TUBES (See 
ubes, Vacuum) 


VACUUM TUBE 


RRIDGES (See Bridaes 
Electrical, Vacuum Tube) 


VACUUM TUBE RELAYS 


‘See Relays, Vacuum 
Tube) 


VAcUNM TUBE VOLT- 


METFRS (See Voit- 
met -., Vacuum Tube) 


VA! BOX FINDER 


( Finder, Valve Box) 
v ©-OPERATING DE- 


£8, Electrie Motor 
Al halmers 
Au atic Temp. Control 
Balawin Locmotiove 
Barber-Colman Co 
Beck Co. 
Bristol Co. 
Brooke Engineering 
Brown Instrument Div. 
Clark Cooper Co. 
Cleveland Fuel Equip. 
Climax Engineering 
Continental Equip. Co. 
Cramer _& Co., Ine. 
Cutler-Hammer, Ine. 
Dickson Co. 
Eclipse-Pioneer Div. 
Foxboro Co. 
General Controls Co. 
General Electric Co. 
General Regulator Corp. 
Hays Corp. 
Jenkins Bros. 
Keckley Mfg. Co. 
Lear, Inc. 
Leeds & Northrup 
Lumenite Electronic 
MecAlear Mfg. Co. 
Philadelphia Gear Wate 
Robinette Co., W. 
R-S Products 
Ruggles-Klingemann 
Shallcross Controls 
Tagliabue Corp., C. J. 
Wilson & Co. 
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Instrument Co 


Maxwell, Moore 


Moore 


Moore 


Instrument Co. 


VALVE OPERAY 
VICES, Electri, <2 
noid (See Vajly : 
noid) 

VALVE OPERAY ‘ 
VICES, Hydra ve 

Hydray See 

Operated) , 

VALVE-OPERAT 
VICE Preun 
Valves, Diaphr 

VALVE POSiITic NDI 
CATORS . 


Allis-Chalmers 
Autocall Co 
Automatic Tem; 
Bailey Meter ( 
Barber Colemar 
Beck Co 
Bendix Marine 
Bristol Co. 
Suilders- Provider 
Conoflow Corp 
Cc ‘utler Hammer 

t. Indicator ( 





Zlec. Tachometer 
Fischer & Porter 
Fisher Governor 
Foxboro Co 
General Controls 
General Electric ( 
General Regulator « 
Hammel-Dahl Co 
Kiely & Mueller 
Lear, Inc 

Leupold & Stever 
Manning, Maxwell & 
Moore Preducts 
Northern Equip. (¢ 
Republic Flow Mete 
Tagliabye C orp _ 
Taylor tnst ‘os 
Tejax Eng Core 
Westinghouse Elec. & M 
Wheelco Instrument 


VALVE POSITIONERS 
Bristol Co. 

Brown Inst. Div. 
Foxboro Co 
Mason-Neilan Reg. ( 
Moore Products Cx 
Penn Ind. Inst. Cor; 
Taylor Inst. Cos 
VALVES, Automatic Shut 


) 
Adel Precision Pr 
Annin Co 
Askania Regulatcr ( 
Atlas Valve Co. 
Automatic Switch C« 
Automatic Temp. Cor 
Automatic Valve Cor 
Barber-Colman 
Bastian-Blessing 
Belfield Div 
Brown Instrument Di 
Cash Co 
Clark Cooper Co 
Climax Engineering 
Continental Equip. ( 
Davis Reg. Co, 
Edison, Instrument Di 
Farris Engineering 
Fisher Governor 
Foster Engg. Co 
Frick Co. 
Friez Instrument 
teneral Controls Co 
Grove Regulator 
Hammel-Dahl © 
Jerguson Gage ‘o 
Kiely & Mueller 
Leslie Co. 
Manning. Maxwell & M« 
Mason-Neilan Regulater 
McAlear Mfg. 
Milwaukee Gas Spec 
Minneapolis- Honeywell 
North Amer. Mfg. Co 
OPW Corp. 
Parlow Corp 
Paul Valve Co. 
Preferred Utilities 
R-S Prod. Corp 
Ruggles-Klingemann 
Schade Valve Mfg. Co 
Seely Inst. Co., Inc. 
Sinclair-Collins Valve 
Skaneateles Mfg. Co 
Smith Meter 
Tagliabue Corp., C. J 
Valvair Corp. 
Vapor Retovery Systems 
Wheelco Instruments 


VALVES. Automatic Solen- 
og (See Valves, Solen- 
0 


) 


VALVES, Balanced 
Acme Scientific 
American Meter Co 
Atlas Valve Co. 
Bailey Meter Co 
Raldwin Tocomotive 
Barber Colman 
Belfield Div. 
Boylston Co. 
Bristol Co, 

Cash Co. 

Clark Cooper Co. 
Climax Engineering 


Davis Reg. Co. 
Defender Inst. & Reg. 
Dennison Engineering 
Fischer & Porter 
Fisher Governor Co. 
Ford Rée. Valve Co 
Foster Engg. Co. 
Foxboro Co, 

General Controls Ci 
Hammel-Dahl Co. 
Jenkins Bros 

Keckley Mfg. Co. 
Kiely & Mueller 
Klingerit. Inc. 

Klipfel Mfg. Co. 
Teslie Co. 
Mason-Netlan Reaulator 
(Continued) 
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wood, 


vyALVES, Constant Pres- 






sr Valve 
ne 


Engineering 
¢ ee Engineering 


; Regulator 
fiommel-Dahi Co. 
Henry Valve Co. 
Hoke, Inc. 
Jenny Mi are 
Liye & Mi faelier 
Kili “¢ Mfg. Co. 
e 


caning, “Maxwell & Moore 
vason-Nellan Regulator 


les-F Ungemann 
fa Vi've Mfg. Co 
foal Inst. Co. 
fleclalr- -Collins Valve 
Spence Engineering Co. 
swartwout Co. 
Tagliabue Corp. e & & 
Taylor Inst. Co, 
Vapor Recovery Systems 
Vaughn-G. E. Witt Co. 
Watts Regulator Co. 








VALVES, Diaphragm 
Adel Precision Produets 


Annin Co, 
Askania Regulator Co. 
Atlas Valve Co. 
Automatic Temp. 
Bailey Meter Co. 
B in Locomotive 
Rastian-Blessing Co. 
Belfield Div. 

ston Co, 
Bristol Co. 
Brown Instrument Div 


Control 


ty 
Climax Engineering 
Continental ‘Faulp. Co. 


Cook Electric 

Davis Reg. Co. 
Defender Test. & Reg. 
Kelipse-Pioneer Div. 


Emmett Machine 
Farris Engineering 
Fischer & Porter 
Fisher Governor 
Foster Engg. Co. 
Foxboro Co, 
General Controls 
Gotham Inst. Co. 
Hagan Corp. 
Hammel-Dahl Co, 
Henry Valve Co. 
Hoke, Inc. 
Industrial Filter 
Johnson Service Co. 
Keckley Mfg. Co. 
Kiely & Mueller 
Klipfel Mfg. Co. 
Laboratory Equipment 
Leslie Co. 
Manning, Maxwell & Mogre 
Mason-Neilan Regulator’ 
McAlear Mfg. 
Mead Specialties Co. 
Minneapolis- Honeywell 
National Airoil Burner 
Natural Gas Equipment 
North Amer. Mfg. Co. 
Partlow Corp. 
Paul Valve Co. 
Payne Furnace & Supply 
Powers Regulator Co. 
Refrigerating Spec. Co. 
Republic Flow Meters 
Reynolds Gas Regulator 
M 


R-S Products Corp. 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Scientific Instrument Co. 
Seely Inst. Co., Inc. 
Sinelair Collins Valve 
Spence Engineering Co. 
Swartwout Co. 
Tagliabue Corp., C. J. 
Taylor Inst. Cos, 
Trerice Co. 

Valvair Corp. 

Vaughn-G. E. Witt 
Watts Regulator 
White-Rodgers Electric 


Co. 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 


Sticht _ 


VALVES, Electrically 
Operated 

Adel Precision Prods. 

Atlas Valve . 

Automatic Products Co. 

Automatic Switch Co. 

Automatic Temp. Control 

Baldwin Locomotive 

Barber-Colman 

Beck Co, 

Bristol Co. 

Brooke Engineering 

Brown Instrument Div. 

Clark Cooper Co. 


Cutler-Hammer, Inc. 
Davis Reg. Co. 
Defender Inst. & Reg. 


Dennison Engineering 
Distillation Products 
Electric Valve Mfg. 
Electrimatic Corp. 
Foster Engg. Co. 
Foxboro Co. 
Frick Co, 

Friez Instrument 
General Controls 
General Electric 
Henry Valve Co. 
Jenkins Bros. 
Keckley Mfg. Co. 
Kiely & Mueller 
Klipfel Mfg. Co. 
Lear, Ine. 

Leslie Co. 
Magnatrol Valve Corp. 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Minneapolis- Honeywell 
North Amer. Mfg. Co. 
es ya Equipment Co. 
Paul Valve Co. 

Payne Furnace & Supply 
Penn Electric Switch 
Perfex Corp. 

Philadelphia. Gear Works 
Preferred Utilities 

R-S Prod. Corp. 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Seely Inst. Co., 
Shallcross 
Shallcross Mfg. 0. 
Sinclair-Collins Valve 
Spence Engineering Co. 
Supreme Elec. Prods. 
Tagliabue Corp., C. 
Valvair Corp. 
Wheelco Instruments 
White-Rodgers Elec. 
Yellow Springs Inst. 


VA vee. Hydraulically 
Operat 

Acme Tedustrial 

Precision 


Co. 
Co. 


Co. 
Co. 


Regulators, Ince. 
Askania Regulator 
Atlas Valve Co. 

Auto. Temp. Control 
Bailey Meter 

Baldwin Locomotive 
Barber Colman Co. 
Belfield Div. 

Cash Co. 

Clark Cooper Co. 
Conoflow Corp 

Continental Equip. Co. 
Controls, ne, 

Defender Inst. & Reg. 
Dennison Engineering 
Eclipse-Pioneer Div. 
Farris Engineering 
Fisher Governor 

Ford Reg. Valve 
Foster Engg. Co. 
General Controls 
General Electric Co. 
General Regulatcr Corp. 
Hagan Corp. 
Hammel-Dahl Co. 
Hays Corp. 
Hydraulic Controls, 
Jenkins Bros. 
Johnson Service Co. 
Keckley Mfg. Co. 
Kiely & Mueller 
Leslie Co. 

Leupold & Stevens 
Mason-Neilan Regulator 
MeAlear Mfg. Div. 
North Amer. Mfg. Co. 
Paul Valve Co. 
Perfex Corp 
Philadelphia. Gear 
Positel Mfg. Co. 
Powers Regulator Co. 
Republic Flow Meter 
Rockwell Mfg. 

R-S Prod. Corp. 
Ruggles-Klingemann 


Ine. 


Works 


Schade Valve Mfg. Co. 
Seely Inst. Co. 
Shallcross Controls 
Sinclair-Collins Valve 


Shand & Jurs Co. 
Spence Engineering 
Sterling Eng. Co. 
Sundstrand Machine Tool 
Valvair Corp. 

Vineo Corp. 

Waterman Eng. Co. 
Wilgus Mfg, Co. 


VALVES, Lubricated Plug 
Acme Industrial 

Belfield Div. 

Clark Cooper Co. 
Industrial Filter 

Parker Appliance 
Rockwell Mfg. 


VALVES, Motor Operated 
(See Valves, Diaphragm; 
Valves, Electrically-op- 
erated; Valves, Hy- 
draulically-operated ; 
Valves, Solenoid) 


Co, 








VALVES, Pressure Relief, 
Reducing, ete. 
Acme Industrial 
Adel Precision Prods. 
American Dist. Steam 
American Meter Co. 
Ashton Valve Co. 
Askania Regulator 
Atlas Valve Co. 
Autoclave Engineers 
Bailey Meter Co. 
Bastian-Blessing 
Belfield Div. 
Bristol Co. 
Brown Instrument 
Brown & Sharpe 
Cash Co, 
Clark Cooper Co. 
Climax Engineering 
Conoflow_ Corp. 
Crosby Stones Gage Co. 
Davis Reg. Co. 
Eclipse-Pioneer Div. 
Farris Engineering 
Fisher Governor Co, 
Ford Reg. Valve 
Foster Engg. Co. 
Foxboro Co. 
Frick Co, 
Fulton-Sylphon 
General Controls 
Gotham Inst. Co. 
Grove Regulator 
Hagan Corp 
Hammel-Dahl Co, 
Henry Valve Co. 
Hoke, Ine. 
Instrument Repair & Mfg. 
Johnston & Jennings Co. 
Keckley Mfg. Co. 
Kenyon Instrument Co. 
Kiely & Mueller 
Klipfel Mfg. Co. 
Lammert & Mann Co. 
Lear, Ine, 
Leslie Co, 
Lonergan Co. 
Manning, Maxwell & Moore 
Marsh Corp., Jas. P 
Mason-Neilan Regulator 
McAlear Mfg. 
Mead Specialties 
Mercon Regulator 
Minneapolis-Honeywell 
Natural Gas Equipment 
Northern Equipment 
Parker Appliance 
Powers Regulator 
Preferred Utilities 
Republic Flow Meters 
R-S Products Corp. 
Ruggles-Klingemann 


Co. 


Co 


Div. 


Co. 


Ruska Inst. Corp. 

Saval Co. 

Schade Valve Mfg. Co. 
Seely Inst. Co., Ine. 


Shand & Jurs Co. 
Spence Engineering Co, 
Swartwout Co. 
Tagliabue Corp., C. J. 
Taylor Instr. Cos. 
Trerice Co. 

Vapor Recovery Systems 
Vaugh-G. E. Witt Co. 
Victor Equipment Co. 
Watts Regulator Co. 


VALVES, Proportional Air- 
Gas 


American Meter Co 
Askania Regulator Co. 
Automatic Temp. Control 
Barber-Colman 

Bristol Co. 

Brown Instrument Div. 
Cash Co. 
Cutler-Hammer, Inc. 
Fisher Governor Co. 
General Controls 
Hagan Corp. 


Hammel-Dahl Co. 
Keckley Mfg. Co. 
Lammert & Mann Co 
Mason-Neilan Regulator 
North American Mfg. 
Parker Appliance Co. 
R-S Prod. Corp. 


Tagliabue Corp., C. J. 
Trerice Co, 


VALVES, Regulating 
Am. Gas Furnace Co. 
American Meter Co. 
Area Regulators, Ine. 
Askania Regulator Co, 
Atlas Valve Co, 
Autoclave Engineers 
Automatic Temp. Control 
Bailey Meter Co. 
Barber Colman 
Bastian-Blessing 
Belfield Div 
Boylston Co. 
Bristol Co. 
Brooke Engineering 
Brown Instrument 
Cash Co. 

Clarke Cooper Co. 
Climax Engineering 
Conoflow Corp. 
Cook Electric 
Davis Reg. Co. 
Defender Inst. & Reg. 
Electronie Corp. 
Erickson Specialty 
Fischer & Porter 
Fisher Governor Co 


Co. 


Div 


Ford Reg. Valve Co. 
Foster Engg. Co. 
Foxboro Co. 

Friez Instrument Div 


Fulton Sylphon Div. 
General Controls Co. 
Grove Regulator 
Hagan Corp. 
Hammel- Dahl 
Hannifin Mfg. 


(Continued) 


Co. 
Co, 





Ine, 
Bros. 


Hoke, 


Mueller 
Klipfel Mfg. Co 
Lammert 
Leslie Co 
Manning, Maxwell & 
Mason-Neilan Regul 
McAlear Mfg. Div 
Mead 
Mercon Regulator 

Minneapolis-Honeywe 


National Airoil Bur 
Natural Gas Equipment 
North Amer. Mfg 
Northern Equipment 
Partlow Co 

Parr Inst. Co. 

lowers Regulator C 


Preferred Utilities 


Republic Flow Meters 


Robertshaw Thermos 
R-S Prod. Corp 
Ruggles-Klingemann 


Ruska Inst. Corp 
Schade Vaive Mfg 
Seely Inst. Co., Inc 


Shalicross Controls 
Spence Engineering 
Swartwout Co. 


Tagliabue Corp., C 
Taylor Inst. Cos 
Trerice Co 


Vapor Recovery Systems 


Vaughn G. E. Witt 
Waterman 
Watts Regulator Co 
Wheelco Instruments 


ALVES, Safety Fuel 


Shutoff 
American 
Askania Regulator 
Atlas Valve Co. 
Automatic Products 
Automatic 
Bastian-Blessing 
Belfield Co, 

Bristol Co. 

Brown Instrument I 
Cash Co 

Clark Cooper Co 
Climax Engineering 
Continental Equip. 
Davis Reg. Co. 
Eclipse Fuel Engg 
Farris Engineering 
Fisher Governor 
Friez Instrument 1 
Fulton: Sylphon Div 


Meter Co 


General Combustion Corp 


General Controls (« 
Grove Regulator 
Hammell-Dahl Co 
Henry Valve Co 
Keckley Mfg. Co 
Kiely & Mueller 
Leslie Co 
(Continued) 





& Mann Co 


ator 


Specialties Co 


Engineering 


Co. 


Switch Co 


ne 





VALVES 


Moore 


ll 


ner 
Co 
Co 


0 


tat 


Co. 


Co 


} REPUBLIC 
REGULATING VALVES 


All Republic valves are engineered to 
the specific job on which they are 
used. Cylinder operated valves are 
available in sizes from 3 in. to 24 in. 
Hand operated valves in sizes from 
1 in. to 8 in. Lever operated valves in 
sizes up to 16 inch. 

Republic valves are built in all 
pressure standards — both flanged and 
welded ends. Streamlined flow through 
Ci parts virtually eliminates erosion. 

Co WRITE FOR DATA BOOK No. $-40 


REPUBLIC FLOW METERS CO. 
2240 Diversey Pkwy. Chicago 47, Ill. 


REPUBLIC 
INSTRUMENTS ¢ CONTROLS 





Co, 


div, 


div 


) 











CATALOG AND DATA BOOK 
ON SAFETY and RELIEF VALVES 


For Chemical & Refining Industries 


72 Pages 


Over 26 pages 
of Factual Data 
x *k 
Comparison, 
Selection 
and Sizing 
Charts 
x*x* ek 
The New 
Farriseal 
Bellows 
All the information 
needed for installation 
and operation of 
Safety or Relief Valves 


4 is 
{ Name..cscscccccceeeecceeesesses POSHION. sereeeeeeeeee | 
COMPANY... 2. ccccvccccccces soecsecrevessessesecscoes ! 
; GODT ees iivcccccntevececsaccdaccccnscccnccccccccces ! 
Di inv cudivvccccdineceses sce cMOOs ess ccccccccce 
(Attach coupon to your business letterhead) 
| FARRIS ENGINEERING CORPORATION | 
| 440 Commercial Avenue, Palisades Park, New Jersey 
Manufacturers of Safety, Relief & Pinch Valves 
a ee ee waved 
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VOLTMETERS 











VALVES to VOLT AMPERE METERS 


PEAK-TO-PEAK VOLTMETER 


VOLTAGE RANGE: .0005-300 volts 
peak-to-peak; .0002-100 volts r.m.s. 

FREQUENCY: 5-100,000 sine - wave 
cycles per second. 

INPUT IMPEDANCE: 
shunted by 30 mmfd. 


Standards 


1 megohm 


MODEL 67 


POWER 


cycles. 


SUPPLY: 


117 volts, 50-60 


DIMENSIONS: Width 7”, height 714”, 


depth 84% 


WEIGHT: 8 Ibs. 


MEASUREMENTS CORPORATION 


Lonergan Co Erickson Specialty VALVES, Thermostat (See 
Manning, Maxwell & Moore Foxboro Co, Thermostats) 
Mason-Neilan Regulator Frick Co. 

Milwaukee Gas Specialty Friez Instrument Div py edt — Mey: napa 
Minneapolis- Honeywell General Controls Co tive) ; . 

National Alroil Burner General Electric Co 

Natural Gas Equipment Gileason-Avery, Inc VEHICLE TRAVEL RE- 
North Amer. Mfg. Co Gordon Co Claud 8 CORDERS 

OPW Corp Grove Regulator Commercial Research 
Partlow Corp Guardian Elec. Mfg Cramer & Co, 

Payne Furnace & Supply Hannifin Mfg. Co Elec Tac hometer Corp 
Penn Electric Switch - Pes ; , Knopf Instrument 
Preferred Utilities Mfg Hays Corp ‘ Service Recorder Co 

R-S Products Henry Valve Co. Speedometer Electric 
Ruggles-Klingemann Instrument Dev. Labs. U. 8. Taximeter 

Saval Co ‘ Kiely « Mueller VENTURI METERS (See 
| rl sae mite. Co — a ae Flowmeters, Venturi) 

ee ns 0 nm Magnatro alve Corp 

Spence maqinesting Co Minngapolis- Honeywell VENTURI TUBES (See 
Tagliabue Corp., C. J Northern Equip. Co Flowmeters, Venturi) 
Vapor Recovery Systems Partlow Corp VIBRATION PICKUPS 


Amperite Co. 
Raldwin 
Brush 

Calidyne Co 


Viking Instrument Co 
Wheeico Instruments 


VALVES, Solenoid 


Paul Valve Co. 
Perfex Corp 
Preferred Utilities 


Locomotive 
Development 


Adel Precision Prods . 

Annin Co R-8 Prod. Corp Commercial Research 

Atlas Valve Co. Ruggles-Klingemann Consolidated Engg 

Automatic Products Co Sampsel Time Control Crystal Research Labs 
Electro Prod. Labs 


Automatic Switch Co Saval Co 4 
Automatic Temp. Control Schade Valve Mfg. Co. Engineering Res. & Dev. 


Baldwin Locomotive Seely Inst. Co., Ine. Flader Inc.. Fredric 
Barber-Colman Co Shalleross Controls } pe , — e.. 
Rrown Instrument Div Sinclair Collins Valve ow tgs Ne gg 
Cees Copee, Oe. Skaneateles Mfg. Co. Heiland Research — 


Continental Equip. Co 
Cook Electric 
Cutler-Hammer, Ine 


Massa Laboratories 
M B Mfg. Co. 
Schaevitz Engineering 


Spencer Engineering Co. 
Sterling Eng. Co. 


Sundstrand Machine Tool 


Davis Reg. Co Tagliabue Corp., C. J. Seott Inec., Hermon 
Dennison Engineering Taylor Inst. Cos, Sperry Gyroscope Co, 
Distillation Products Valvair Corp. Statham Labs. 
Electrimatic Corp. Wheelco Instruments Van Dyke Instruments 
Emmett Machine White Rodgers Elec Western Electric 
(Continued) Yellow Springs Instrument Westinghouse Elec, 





MILLIVAC VACUUM TUBE MILLIVOLT METERS 


DC & RF 
Millivolts. 
DC Micromicro- 
Amperes. 


SPECIAL Dc 
AMPLIFIERS 


(Modulator Type 
Vacuum Tube Meters) 





MYV-17A DC Millivolt Meter 
@ One Millivolt Full Scale—1000 V—13 Ranges 
@ Input Impedance—6 megohms on lowest scales 
60 megohms on 1 V and up 
@ Stable Zero—-no adjustment required above 10 mV 
MV-18A RF & DC Millivolt Meter 
@ 1 MC to 200 MC flat within 10%, useful to 2500 MC with chart 
@ 10 mV to 1000 V RF directly calibrated, 1 mV to 10 mV by 


chart 
@ 1 mV, 2.5 mV, 10mV Full Scale DC Ranges 


MYV-171 Shunt Box for either MV-17A or MV-18A 
@ Reads 0.00001 microamperes DC to 10 amperes 

@ Twenty-three separate ranges 

@ Measures resistances up to 100 meg-meg ohms 


MILLIVAC INSTRUMENTS 


BOX 3027 NEW HAVEN, CONN. 
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VIBOGRAPHS 
Baldwin Locomotive 
Cambridge Inst. Co 
Central Scientific Co. 
Chicago Apparatus Co 
Commercial Research 
Heiland Research 
Impact Register Co 
RCA Div 

Ruska & Co, 
Westinghouse Elec 
VIBROMETERS 
Aireraft Electronics 
American Inst, Co 
Associated Research 
Ballantine Labs. 
Consolidated Engg. 
Electrocon Corp 
General Radio Co 
Hathaway Instrument 
Heiland Research 
Martin-Hubbard Corp 
Massa _ Taboratories 
Potter Co 

Sticht Co 

Van Dyke Instruments 
Western Electric 
Westinghouse Elec 
VIBROSCOPES 
Aircraft Electronics 
Amperite Corp. 

Brush Development 
Century Geophysical 
Coleman Instrument 
Commercial Engg. Labs 
General Elec. Co. 
Helland Research Corp, 
Humboldt Mfg. Co, 
Massa_Taboratories 


Varo Mfg. Co, 
ae 
VICAT NEEDLES (See 


Needles Vieat) 
VISCOSIMETER BATHS, 
Constant- womperature 

Aloe Co., A. 8 
American Inst. Co. 
Brabender Corp. 
Braun Corp. 

Central Scientific Co, 


Coleman Inst. & Reg 
Ritzen Co. 

Electric Heat Control 
Electric Hotpack Co. 


Fish-Schurman Corp. 
Fisher Scientific Co. 
Humboldt Mfg. Co 
Koehler Instrument 
Modern Electrical Lab. 
Precision Scientifie Co. 
Process & Instruments 
Ruska Instrument 
Sargent & Co., E. H 
Scientific Glass Anp. 
Tagliabue Corp., C. J. 
Thomas Co., Arthur H. 
Thwing-Albert 


VISCOSIMETER, Brock- 
field 


Brookfield Eng. Labs 


VISCOSIMETERS, Engler 
American Inst. Co. 

Roekel & Co, 

Central Scientifie Co 
Hiergesell & Sons 
Humboldt Mfg. Co. 
Kimble Glass 

Precision Scientific Co. 
Ruehfel Co, 


VISCOSIMETERS. 
American Inst. Co 
Fisher Seientifice Co 
Humboldt Mfg. Co 
Kimble Glass 

Phoenix Prec. Inst. 
Precision Scientific 
Tagliabue Corp., C. J. 


VISCOSIMETERS, Ford 
(For Paint) 

Central Scientific Co. 

Humboldt Mfg. Co. 

Koehler Instrument Co. 

Seientifie Inst. Co. 


VISCOSIMETERS, Hoep- 
ple 


Fenske 


r 
Central Scientifie Co, 
Fish-Schurman Coe. 
Phoenix Pree, Inet. 
Precision Seientific 
Sargent & Co, 


VISCOSIMETERS, Kine- 
matic 


American Inst. Co. 
Braun Corp, 

Fischer & Porter 

Fisher Scientific Co. 
Hiergesell & Sons 

Koehler Instrument 
Precision Seientifie Co, 
Tagliabue Corp., C. J. 
VISCOCIMETERS, MacMi- 


ehae 
Fisher Scientific Co. 


tele}, Bagel, 


VISCOSIMETERS, Record- 
ing 


Brabender Corp. 
Brookfield Engg. Labs, 
Coleman Inst. & Mfg. 
Doeleam Corp. 
Esterline-Angus Co, 
Fischer & Porter 
Hayes Scientific 
Norcross Corp. 
Precision Scientific 
VISCOSIMETERS, 
wood 


App. 


Red- 


Inst. Co. 
& Sons 


American 

Hiergesell 

Ruehfel Co. 

pve eg! SS ae Saybolt 
Co. 


American Inst. 
Boekel & Co, 
Central Scientifie Co. 
Corning Glass Works 


Eitzen Co. 
Hiergesell & Sons 


Humboldt Mfg. Co, 
Kimble Glass Co. 
Monarch Mfg. Wks. 


Precision Scientific Co, 
Ruehfel Co 

Tagliabue Corp., C. 
Zuhr, Inc., Henry 
VISCOMETERS, Scott 
Boekel & Co 

Central Scientific Co. 
Hiergesell & Sons 
Precision Scientific Co. 
Ruehfel Co. 

Sargent & Se. 

Scott Tester: 
VISCOSIMETERS, Stormer 
Aloe Co., A. 8 


Central Scientific Co. 
Hiergesell & ons 
Industro-Scientific Co. 
Thomas Co., Arthur E, 
VISCOSIMETERS, Ubbel 
hode 
American Inst. Co. 
Boekel & Co. 


Central Scientific Co. 
Fish-Schurman Co. 
Hiergesell & Sons 
Precision ow . “aes Co. 
Sargent 

Tagliabue Cnp-. Cc. J. 


VISCOSIM evens. Zahn 
General Elec. 
Precision Scicntitic 


vespostty REGU- 
TORS (See Control- 
oy Automatic, Viscosity 


VISCOSITY TUBES 
Cargille. R. P. 
Eitzen Co. 

Fischer & Porter 
Gardner Laboratory 
Fish-Sehurman Co. 
Humboldt Mfg. Co. 
Koehler Instrument 
Phoenix Prec. Inst. 
Precision Scientific 


VOLTAGE ADJUSTERS, 
AUTOMATIC 

Amplifier Co. 

General Elec. 

Tdeal Commutator Dresser 

Lewis Co.. J. B, 

Sherron Metallic 

Sola Electric Co. 

Sorensen & Co. 

Weltronic Co. 


VOLTAGE DETECTORS 
(See Detectors, Voltage) 


VOLTAGE DIVIDERS, 
Radio Freauency (See 
Dividers, Voltage) 


VOLTAGE. HIGH (above 
2300 volts) indicators 

Ballantine Labs. 

Bradshaw Instruments 

Cole Instrument 

Dale Instruments 

General Elec. Co. 

General Physical Lab. 

Ideal Commutator Dresser 

Leeds & Northrup Co. 

Meters, Ine. 

Precision Apparatus 

Rawson Electrical Inst, 

Roller-Smith 

Sensitive Research Inst 

Shallcross Mfg. Co. 

Sherron Metallic 

Triplett Electrical Inst. 

Westinghouse Elec 

Weston Elec. Inst. Corp. 


VOLTAGE. HIGH (above 
2300 volts) M in 


Devi 
Associated Research 
Baliantine Labs. 
Barber Labs., Alfred 
Bradshaw Instruments 
(Continued) 





NEW JERSEY 


Cole Instrument 
Ferranti Electric 
Freed Transformer 
General Elec. Co 
International Resista 
Leeds & Northrup 
Meters, Inc. 
Precision Apparatus 
Radio City Produci 
Rawson Elec. Inst. ( 
Reiner Electronics 
Roller-Smith 

Rowe Engineering 
Sensitive Research | 
Shallcross Mfg. 
Triplett Elec. Inst 
Sherron Metallic 
Shalicross Mfg. 
Westinghouse Elec 
Westinghouse X-Ray ¢ 


Weston Elec. Inst. ¢ 

VOLTAGE, HIGH (above 
2300 volts) Testing De. 
vices 


American Transformer 
Associated Research 
Bradshaw Instrument 
Cole Instrument 
General Elec. Co. 
Industrial Insts., Inc 
International Resistance: 
Macleod & Hanpol 
Miller Co., Bertrand F 
Precision Apparatus 
Radio City Products 
Raytheon Mfg. Co. 
Reiner Electronics 
Roller-Smith Co. 
Rowe Engineering 
S & C Electric 
Sensitive Research Inst 
Shallcross Mfg. Co. 
Sherron Metallic 
States Co. 
Superior Elec. Co. 
Thordarson Elec. Mfg 
Triplett Elec. Inst. 
Westinghouse Elec. 
Weston Elec, Inst. Corp 
VOLTAGE REGULATORS 
(See Regulators, Auto- 
matic, Voltage) 
VOLT-AMMETERS 
Am. Elec, Sales Co. 
Assembly Products 
Associated Research, In 
Bradshaw Instruments 
Burlington Inst. Co 
Clough-Brengle Co. 
Cole Instrument 
Dale Instruments 
De Jur Amsco Corp. 
Electro-Tech Equip. Co 
Electronic Development 
Electronic Dev. Lab. 
Esterline-Angus Co. 
Feiler Engineering 
General Elec. Co. 
Hickok Elec. Inst. Co 
International Instrument 
Lewis Engineering 
Meters, Ine. 
National Tech. Labs. 
Precision Apparatus Co 
Radio City Products 
RCA Div. 
Rawson Electrical 
Reiner Electronics 
Reliance Instrument Co. 
Roller-Smith Co. 
Sangamo Electric 
Schauer Machine Co. 
Sensitive Research Inst. 
Simpson Electric Co. 
Sticht Co 
Supreme Instruments 
Triplett Electrical Inst. 
U. 8. Gauge 
Welch Scientific 
Westinghouse Elec. 
Weston Elec. Inst. 
Wheelco Instrument 


VOLT-AMPERE-HOUR 
METERS 


Inst 


Corp. 


Ferranti Electric, Inc 
General Wlectric Co. 
Roller-Smith 
Sangamo Electric 
Westinghouse Elec. 
VOLT-AMPERE METERS, 
REACTIVE 
Cole Instrument 
Electrical Facilities, Inc. 
Esterline-Angus Co. 
General Elec. Co, 
Hickok Elec. Instrument 
Landis & Gyr, Ine. 
Sangamo Electric 
Sensitive Research 
Triplett Elec. Inst. 
Westinghouse Elec. 
Weston Elec. Inst. 


Inst. 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 
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yoLTMETERS, A-e. 


tine Labs. 
aw Instruments 


ig ot Instrument 
Hogs ae 


» “Electric Co. 
pape 0°. 
Pac 
newetional Instrument 
Marion Electrical Inst 
Meters, Le 
nol le 7, Co. 
ling &. Co. 
bers Elec. Inst. 
vu. § Gauge Co. 
Welch Scientific 
veer ee. Elec. 
Elec. Inst. 


rauT ETERS, Contact 


ne 
assmbay. Products 
De Jur- Amsco 
Cole Instrument 


Electric Des. 

Electric Laboratory 
Electric Tachometer 
Electronic Development 
Engineering Labs.. Inc. 
gsterline-Angus Co. 
Ferranti Electric, Inc. 
General Electric Co. 


Geophysical Instrument C 


Hickok Electrical Inst. 
Lewis Engineering 


Reliance Instrument Co. 


Roller-Smith Co. 
Triplett Elec. Inst. 
Westen Electrical Inst. 
Wheelco Instrument 


VOLTMETERS, 
static 


Assembly Products 
Cambridge Inst. Co. 
Cole Instrument 
Ferranti Electric, Inc. 
General Elec. Co. 
Hathaway Inst. Co. 


Hickok Elect. Inst. Co. 


Rawson Electrical Inst. 


Sensitive Research Inst. 


Sticht Co. 
VOLTMETERS, 
Assembly Products 
Associated Research 
Ballantine Labs. 

Beede Elec. suetrument 
Burlington Inst. 
Chieago Indust. Inst. 
Clough-Brengle Co. 

Cole Instrument 
Columbia Elec. Mfg. 
Control Corp. 

Dale Instruments 

De Jur-Amsco Corp. 
Electric Des. & Mfg. 
Electronic Development 
Espey Mfg. 

Ferranti Electric, Inc. 
General Elec. Co. 
Hiekok Elec. Inst. Co. 
International Instrument 
J-B-T Insts. 

Lewis Engineering 
Marion Electrical Inst 
Meters, Inc. 

Miller, M. C, 

Niagara Electrical Inst. 
Norton Electrical Inst. 
Precision Apparatus 
Radio City Products Co. 
Rawson Electrical Inst 
RCA Manufacturing Co. 
Reiner Instrument 
Reliance Instrument 
Roller-Smith Co. 

Sensitive Research Inst. 
Shelby Inst. 

Sim Elec. Co. 

oe ing Mfg. Co, 

Sticht Co. 


Sun Electric Corp. 
Taco West Corp. 
Triplett Elec. Inst. 
Triumph Mfg. Co. 
U. 8S. Gauge 

Welch Mfg. Co. 
Westinghouse Elec. 


Weston Elec. Inst. Corp. 
Wheeleo ment 
Winslow 

Labora- 


seivunrens. 
Standard 
Ballantine Labs. 
Burlington Instrument 
Ferranti Electric 
General Electric Co. 
Measurements Corp. 
National Tech, Labs. 
Rawson Elec. Inst. 
Roller-Smith Co. 
Sensitive Research Inst, 
U. 8S. Gauge Co. 
Welch Scientific 
Weston Elec. Inst. Corp. 
VOLTMETERS, Megohm 
Assembly Products 
Elec. Instrument 
Cole Instrument 
Dale Instruments 
Daven Co, 
Delmhorst Instrument 
Electro Products Lab. 


General Radio Co. 
Hickok Elect. Inst. Co. 
Industrial Insts. Inc 
Jackson Electrical Inst. 
National Tech. Labs. 
Precision Apparatus 
Rawson Electrical Inst. 
RCA Div. 

Rowe Engineering 
Sensitive Research Inst. 
Shalleross Mfg. Co. 
(Continued) 


Corp. 


Edison Electrical Controls 
& Mfg. 


Corp. 


Electro- 


Indicating 


Corp. 
















Sticht Co. 

Sun Manufacturing 
Triplett Elec. Inst 
Welch Mfg. Co. 
Westinghouse Elec. 
Weston Elec. Inst. Corp 


VOLTMETERS, Micro 
Ballantine Labs. 
Cambridge Inst. Co. 
Cole Instrument 

Dale Instruments 

De Jur-Amseo Corp 
General Electric Co 
General Radio Co. 
Hickok Elec. Inst. Co. 
Microvolts, Inc. 
Rawson Electrical Inst 
Sensitive Research Inst. 
Supreme Instruments 
Televiso Co. 
Triplett Elec. Inst. 
Welch Scientific 
Weston Elec. Inst 
Wheelco Inst. Co. 


VOLTMETERS, Micro, 
Radio Frequency 
Ballantine Labs, 
Burlington Inst. Co 
Clarke Inst. Corp 
Cole Instrument 
Electric Des. & Mfg 
Ferris Inst. Corp. 
General Elec. Co. 
General Radio Co, 
Hickok Elec. Inst. Co 
Rollin Co. 
Sensitive Research Inst 
Sylvania Elec. Prods. 
Triplett Elec. Inst. 
VOLTMETERS, 
meters 
Assembly Products 
Ballantine Labs. 
Bristol Co. 
Brown Instrument Div 
Burlington Inst. Co 
Cambridge Inst, Co. 
Cole Instrument 
Commercial Research 
Dale Instruments 
De Jur-Amsco Corp. 
Electric Des. & Mfg 
Electronic Development 
Engelhard, Chas. 
Esterline-Angus Co. 
Foxboro Co. 
Freed Transformer 
General Elec. Co, 
Hickok Elec. Inst. Co 
International Instrument 
J-B-T Insts. 


Corp 


Lewis Engineering 
Marion Electrical Inst 
Meters, Inc. 

Miller, M. C 

Millivac Instruments 
National Tech. Labs 
Radio-City Products Co 
Rawson Electrica) Inst 


RCA Manufacturing 
Reiner Electronics 
Reliance Instrument 
Roller-Smith 
Sensitive Research Inst 
Shallcross Mfg. Co. 
Simpson Elec, Co. 
Southwestern Ind. Elec 
Standard Science Sup. 
Sun Manufacturing 
Taco West Corp. 
Thwing-Albert Inst. Co, 
Triplett Electrical Inst. 
Welch Scientific 
Westinghouse Elec. 
Weston Elec. Inst. 
Wheelco Inst. Co. 
VOLTMETERS, Millivolt- 
meters, A-c, Rectifier 
Ballantine Laboratories 
Burlington Instruments 
Dale Instruments 
De Jur-Amsco Corp 
Electronic Development 
Hewlett-Packard 
International Instruments 
Marion Electrical Inst 
National Tech, Labs. 
Prec. Apparatus Co. 
Roller-Smith Co 
Triplett Elec. 
Welch Scientific 
Westinghouse Elec. 
Weston Elec. Inst. Corp 


VOLTMETERS, Oxide 
Rectifi 


er 
Assembly Products 
Clough-Brengie Co. 
Cole Instrument 
Dale Instruments 
De Jur-Amsco Corp. 
Electric Des. & Mfg. 
Electronic Dev. Lab. 
Feiler Engineering 
General Elec. Co. 
General Radio Co. 
Hickok Elec. Inst. Co 
Marion Electrical Inst 
Meters, Inc 
Precision Apparatus 
Radio City Products Co 
Reiner Electronics 
Reliance Instrument 
Roller-Smith 
Simpson Elec Co. 
Sun Manufacturing 
Supreme Instruments 
Taco West Corp 
Triplett Electrical Inst. 
Triumph Mfg. Co. 
Welch Scientific 
Westinghouse Elec 
Weston Elec. Inst. Corp. 
VOLTMETERS, Peak _ 
Ballantine Labs 
Barber Labs., Alfred 
Clarke Inst. Corp. 
Clough-Brengke Co. 
Cole Instrument 
(Continued) 


Corp 


Instrument 


Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 


Millivoit- 

























VOLTMETERS 


Pye eS Se 


uantine ELECTRONIC VOLTMETER, 


BALLANTINE 


DECADE AMPLIFIER ano MULTIPLIERS 


MODEL 300 
{ ELECTRONIC 
VOLTMETER 



























as 










) ~. MODEL 220 
sii DECADE 
AMPLIFIER 

























a O 


16 FULL BOALE 


é 


you 





Ooh Ee 






since 1935 
the only VOLTMETER 
featuring simplified 
LOGARITHMIC SCALE 




























10 MICROVOLTS to 10,000 VOLTS 
















ONE BILLION TO ONE—This enormous range of 
AC voltages —is easily covered by the Model 300 
Voltmeter, Model 220 Decade Amplifier and Model 
402 Multipliers illustrated above. 
2% at any point on the meter scale, over a frequency 
range of 10 cycles to 150 kilocycles. The Model 300 
Voltmeter (AC operated) reads from .001 volt to 
100 volts, the Model 220 Amplifier (battery operated) 
supplies accurately standardized gains of 10x and 
100x and the Model 402 Multipliers extend the range 
of the voltmeter to 1,000 and 10,000 volts full scale. 




























The accuracy is 


Descriptive Bulletin No. 10 Available 


BALLANTINE LABORATORIES, INC. 


BOONTON, NEW JERSEY, U.S.A. 















Electronic Dev. Lab. 
Feiler Engineering 
General Flee. Co 
General Radio Co 













































































Measurements Corp 




















RCA Mfg. Co 
Rowe Engineering 









































Triplett Elec. Inst. 





























Alfax Paper & Energ. 
Bristol Co 

Brush Development 
Cambridge Inst. Co, 
Cole Instrument 
Engelhard, Chas. 
Esterline-Angus Co 
General Elec. Co 
Leeds & Northrup Co, 
Massa Labs 
Koller-Smith 

Sanborn Co 








































































































Round Apparatus 
Bticht Co 
Westinghouse Elec 
Wheelco Instrument 


















































nic 
Barber Labs.. Alfred 
Cambridge Inst. Co, 
Clippard Inst. Lab 
Cole Instrument 
Electronic Dev. Lab. 
General Elee. Co 
Jeneral Radio Co 
Measurements Corp. 
Meters, Inc 
Triplett Elec. Inst. 


VOLTMETERS, Thermo 
Am. Elec. Sales Co 
Assembly Products 
Cambridge Inst. Co. 
Cole Instrument 

Dale Instruments 

De Jur-Amsco Corp 
Electronic Development 
General Flec. Co, 
Hickok Elec. Inst. Co 
Lewis Engineering 
Meters, Inc 

Rawson Electrical Inst. 
Sensitive Research Inst. 
Sun Manufacturing 
Triplett Electrical Inst 
Welch Scientific 
Westinghouse Elec 
Weston Elec. Inst. Corp. 
Wheelco Inst. Co 








































































































































































































Aerevox Corp 
Ballantine Labs, 
Rarber Labs., Alfred 
Bradshaw Instruments 
Cambridge Inst. Co. 
Clippard Inet. Lab. 
Clough-Brengle Co, 
Cole Instrument 
Dayton Acme Co. 
Electronic Dev. Lab. 
Electronic Mfg. Co. 
Electro Products Lab 
Feiler Engineering 
reed Transformer 
General Elec. Co, 
General Radio Co, 
Hewlett-Packard 
Hiekok Elec. Instrument 
Instrument Electronics 
Jackson Elec, Co 
Measurements Corp. 
Millen Mfg. Co, 





























































































































Millivaec ‘Instruments 
National Tech. Labs 
Precision Apparatus Co. 




















RCA Dir. 

Reiner Electronics 

Rowe Radio Research 
Schottland, Frederic D. 
Shallcross Mfg. Co. 
Rherron Metallic 
Southwestern Ind. Elec. 
Sylvania Elec. Prod 
Televiso Co. 

Triplett Electrical Inst. 
Triumph Mfg. Co 
Victoreen Instrument 
Welch Scientific 

Weston Elect. Inst. Corp. 


VOLT-OHMMETERS 
Asembly Products 
Associated Research 
Elec. Instrument 
Bradshaw Instruments 
Burlington Inst, Co. 
Chicago Indust. Inst 
Clippard Inst, Lb. 
Clough-Brengle Co. 
Cole Instrument 
Dale Instruments 
DeJur-Amsco Corp. 
Electronic Dev. Lab 
Feiler Engineering 
General Elec, Inst. Co 
Hickok Elec. Inst. Co, 
Instruments Labs 
Jackson Electrical Inst. 
Meters, Ine. 
National Tech. Labs 



























































































































































































































































Radio City 

Rawson Electrical Inst. 
RCA Div. 

Reiner Electronics 
Roller-Smith 
Sensitive Research Co. 
Shallcross Mfg. Co. 
Sherron Metallic 
Simpson Elec. Co, 
Sticht Co, 

Superior Instruments 
Taco West Corp. 


(Continued) 

















































































































VOLTMETERS to X-RAY VOLTMETERS 


Triplett E clectrical Inst. 


Hickok Elec. Inst. Co. 
Rawson Elec. Instrument VOLT OKM-M 

° ~MILLIAM. 
METERS 
Sensitive Hesearch Inst, 
Electronic Development 


VOLTMETERS, Recording 
Morten Blectrient Inst. 


Millivae Instruments 
Precision Apparatus Co. 


Simpson Electric Co 


Westinghouse Elec. 
Southwestern Ind. Elec. ] 7 


VOLUME CONTROLS 
Askania Regulator Co 


vet rasrees. RS, Thermio- 


Shallcross Controls 
Shallcross Mfg. Co. 
tea a Co. 


VOLUME INDICATORS 
Sound 


WATCHES, Chronometer 


Jardur Import "Co, 
y & 


Pastor Stop Watch 
VOLTMETERS, Vacuum 
Tube Technical lastrements 


WATCHES, ncn 


Waltham ‘Watch Co. 
WATCHES, Navigation 
Co, 


Co. 
Elgin National Watch 
Hamiiton Watch | Co, 


w altham Watch Co, 


Central Scientific Co, 


Radio City Products Co. 
Fish-Schurman Co. 
Gaertner Scientific Corp. 


Jardgr Import Co, 
Pastor Stop Watch Co. 
Pierce Scientific Co, 
Precision Scientific Co, 
ee, Elec. Time 


Testrite Instrument Co. 


WATCHES, Stop-Electric 
Central Scientific _ 
h © 


Precision Sclentific Co, 


Precision Apparatus Corp. 
WATER ANALYSIS 
OUTFITS 


La Motte Chemical 


WATER BATHS, Constant 


Temperature (see Vis- 
cosimeter Baths) 


wevpe <1 FEEDERS 
uto 

Askania eetieten Co, 
Balley Meter Co, 
Belfield Dev. 

Climax Engineering 
Fischer & Porter 
Henszey Co. 

Kiely & Muller 
Mason-Neilan Regulator 
McAlear Mfg. 

Merritt Eng. & Sales Co. 
Northern Equip. Co. 
Ienberthy Injector Co, 
Photoswitch, Ine, 
Watts Regulator Co. 


WATER METERS (See 
Liquid Meters) 


WATER METER TEST- 
ERS (See Testers, Water 
Meter) 


WATER & SEDIMENT 
APPARATUS 

Aloe Co., A. 

Barnstead Still 

Central Scientific Co, 

Davis Reg. Co, 

Henry Valve 

Instruments Corp. 

McAlear Mfg. Co. 

Precision Scientific Co. 

Tagliabue Corp., C. J. 

Thomas Co,, Arthrur H. 


WATTHOUR METERS 
see Meters, Watt-Hour 


WATTHOUR METER 
TESTERS (See Testers 
Watthour Meter) 


WATTMETERS, Electro- 
static 

General Electric Co. 

Hickok Elec. Instrument 

Sensitive Research Inst. 


WATTMETERS, Indicating 
Autocall Co, 
Cole Instrument 
General Elec. Co, 
Hickok Elec. Inst, Co. 
Landis & Gyr 
Niagara Elec. Inst. 
Norton Electrical Inst. 
Rawson Electrical Inst. 
Reliance Instrument Cv. 
howe Engineering 
Koller-Smith Co, 
Sensitive Research Inst. 
Sticht Co. 
Welch Scientific 
Triplett Elec, Inst. 
Westinghouse Elec. 
Weston Elec. Inst. Corp. 
WATTMETERS, 
Laboratory Standard 
Lird Electronic 
Electrical in Ine. 
General Electric Co, 
Rawson Elec, Inst, 
Roller-Smith Inst. 
Triplett Elec. Instrument 
Welch Scientific 


WATTMETERS, 
Microwave 

Bird Electronic 

Hewlett-Packard Co. 

Kollin Co, 

Sperry Gyroscope Co, 

WATTMETERS, Recording 

Bristol Co. » 

Cole Instrument 

Esterline Angus Co. 

General Elec, Co. 

Hathaway Instrument 

Hickok Elec. Inst. 

Roller-Smith 

Sensitive Research Inst. 

Sticht Co. 

Westinghouse Elec. 


WATTMETERS, Reactive 
Wsterline-Angus 
General Electric Co, 
Roller Smith 
Westinghouse Elec. 
WAVE METERS 
Clarke Inst. Corp. 
Electronic Dev. Lab. 
Federal Telephone 
General Electric 
General Radio Co, 
Jones Electronics 
Millen Mfg. Co, 
RCA Manufacturing 
Sperry Gyroscope Co. 
WAX MELTING 
APPARATUS 
Central Scientific Co. 
Fisher Scientific Co, 
Koehler Instrument 
Precision Scientifie Co, 
Tagliabue Corp., C. J. 
WEIGHT INDICATORS, 
tomatic Recording 
Exact Weight Seale Co. 
Foxboro Co, 
Howe Scale Co, 
Merrick Scale Mfg. 
Roller-Smith Co, 
Streeter-Amet Co. 
Toledo Scale Co, 


WEIGHING MACHINES 
Seee vari 


Ainsworth & Sons 


.. A. 8. 
Becker Div., Christian 
Central a Co, 
Dietert 
Exact Weight Scale Co. 
Fisher Seientifie Co. 
Geete Niemer Co. 
Gurley, W. & L. 


(Continued) 


Howe Scale Co. 
Ohaus Scale Corp. 
Kwlier Smith 
Seedburo Equipment 
Seederer-Kolbusch, Inc. 
Thomas Co., Arthur H, 
Thompson Balance 
Torsion Balance Co. 
Troemmer, Henry 
Voland & Sons, Inc. 
Welch Mfg. Co. 
WEIGHTS, Avoirdupols 
Becker Div., Christian 
Central Scientifie Co. 
Exact Weight Scale Co, 
Gurley, W. & L. E. 
Howe Scale Co. 
Ohaus Scale Corp. 
Seederer-Kohlbusch, Inc. 
Toledo Seale Co. 
Torsion Balance Co. 
Troemmer, Henry 
Voland & Sons, Inc. 
WEIGHTS, Metric 
Ainsworth & Sons 
Recker Div., Christian 
Central Scientific Co. 
Chicago Apparatus Co. 
Exact Weight Scale Co. 
Gaertner ‘Scientific Soe 
Gurley, 
Humboldt Mfg. Co. 
Ohaus Scale Corp. 
Seederer-Kohibusch, Inc. 
Suter, Alfred 
Thompson Balance 
Toledo Scale Co 
Torsion Balance Co, 
Troemmer, Henry 
Voland & Sons, Inc. 
Welch Seientifie Co. 
WEIGHTS, Test (See 
Weights, Avoirdupois, 
Metric or Troy) 
WEIGHTS, Troy 
Recker Div., Christian 
Central Scientific Co, 
Exact Scale Co. 
Gurley. W. & 
Howe Scale Co. 
Ohaus Scale Corp. 
Seederer-Kohlbusch, Inc. 
Toledo Scale Co. 
Thompson Balance 
Troemmer, Henry 
Voland & Sons 
WEIGHTS & MEASURES 
PRFCISION STAND- 
ARD 


Gurley, W. & L, E. 
Jacobs Bros. Co. 
Pfaltz & Bauer, Inc. 
Seederer-Kohlbusch, Inc. 
Thompson Balance 
Torsion Balance Co. 
Troemmer, Henry 
Voland & Sons 
WEIR METERS ee 
Flowmeters, Weir 
WELLS, aavidaeniats see 
Tubes, Pyrometer 
win? DIRECTION & 
tone INDICA- 


Alfax Paper & Eng. 
Doeleam Corp. 
Electric Speed Ind. Co. 
Elec. Tachometer Corp. 
Friez Instrumept 
General Elec. Co. 
Geophysical Inst. Co. 
Green, Henry J. 
Hastings Inst. Co. 
Hoevs Corp. 
Illinois Testing Labs. 
Kenyon Instrument Co. 
Stewart, M. 
Taylor Instrument Cos. 
Westberg Mfg. Co. 
Westinghouse Elec. 
WIND DIRECTION & 
VELOCITY RECORD- 
ERS 


Doelecam Corp. 
Elec. Tachometer Corp. 
Esterline-Angus Co. 
fez Instrument 
General Electric Co. 
Geophysical Instrument 
Green, Henry J. 
Hastings Inst. Co. 
Hays Corp. 
Hickok Elec. Instrument 
Illinois Testing Labs. 
Instruments Corp. 
Kenyon Instrument Co. 
Leeds & Northrup Co. 
Stewart, M. C. 
Wallace & Tiernan 
Westinghouse Elec. 
Zeiss, Ine., Carl. 
WIND GAGES (See 
Wind) 


WIRES, Gear Measuring 

Acme Industrial 

Van Keuren Co. 

Size Control Co. 

WIRES, Thread ne 

Brown & Shar 

Elgin National Wateh 

Ferner Co, 

Scherr Co., Inc. 

Sheffield Gage 

Size Control Co, 

Van Keuren Co, 

X-RAY CAMERAS, 
Difraetion 

American “Inst. Co, 

Baird Associates 

Distillation Products, Inc. 

Farrand Optical Co. 

General Elec, X-Ray 

Hayes Scientific App. 

Jarrel-Ash Co. 

North Amer. Phillips 

Picker X-Ray 

| a a G 

ummers Gyroscope 

Wyland, G. C. 











X-RAY EQUIPMENT X-RAY MEASUR .; 
Allis-Chalmers STRUMENTS 
Co., A. 8. Canadian Radiun 

Baird Associates Cyclotron Specia 
Bar-Ray Products Herbach & Rade: 
Campbell Electric High Voltage E 
Fish-Schurman Co. Instrument Dey 
Elec. X-Ray Corp. Martin-Hubbard 
Goetze Niemer Co. Radiation Counte, 
Hayes Scientific App. Technical Associa 
Hizh Voltage Eng. Victoreen Inst. ( 
Industrial X-Ray Labs. X-RAY SPECTR( 
Jarrell-Ash Co. GRAPHS ieee, 
Kelley-Koett Mfg. Co. tographs, 
North Amer. Philips X-RAY SPECTRO} TERS 
Patterson Screen Co, X-RAY STEREOS: ope 
Picker X-Ray (See Stereoscope Ray 
Shalleross Mfg. Co. X-RAY TUBES «: 
Stoelting Co., C. H. Tubes, X-Ray 
Universal X-Ray Prods, X-RAY VOLTMET: Rk 
Westinghouse Elec. High Potential 
Westinghouse X-Ray Co. Bradshaw Instrum: 
Wyland, G. C. Cote spotrmment 
yeneral Elec. X-h 
“SCREENS. (See  Sereens Hickok Elect. Inst 
X-Ray Fluoroseopic) — Mtg 
X-RAY INTENSIFYING Rawson Elec. Inst 
REE (See Sereens, Shallcross Mfg. ( 
X-Ray” “lotuctiviens Westinghouse Ele 


POSITION OPEN 


Position available as fore- 
man for established indus- 
trial instrument department 
in Charlotte, N. C. area. Re- 
quires extensive practical in- 
strument experience and 
ability to handle personnel. 
Write stating qualifications 
and salary requirements. Box 
163, Instruments Publishing 
Company, 921 Ridge Avenue 
Pittsburgh 12, Penna. 














Pull off Hands and Pointers 
faster and better with 
the new patented 


PRESTO No. 4 Hand 
and Pointer Puller 


It grips and pulls 
at the same time. 


A great time-sav- 
er for repairmen 
of aircraft instru- 
ments, gauges, 
meters, indica- 
tors, watches 
and clocks. 


Center turret has 
four plungers of 
different diame- 
ters that can 
quickly be turn- 
ed to select the 
right size to fit 
the center post. 


Simply press the 
side springs and, 
Pesto! the hands 
come off, 





A precision-made 
tool of sturdy 
construction and 
long durability, 
which instrument 
repairmen should 
not be without. 


Price, $4.75 


At Jewelers’ Tool & Supply Houses, 
or Write us G. D. Gustafson Mfg. Co. 
4855 N. Paulina St., 


Chicago 40, Ill. 
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DESCRIPTIVE DIRECTORY 


Of Manufacturers and Sole Representatives Selling Instruments and Devices 
Used for Measurement, Inspection, Testing and Automatic Control 


Advertisers are indicated by bold-face type 












nese Manufacturers Produce Instruments and De- 
y for measurement, inspection, testing and control 
: d productivity. 


A 


brams Instrument Co., 606 E. Shiawasse St., Lansing, 


wie 
yor increase’ 


Mich. 

Aerial Cameras, 
projectors, Aerial 
accuracy Scientific Instruments Co., 2903 N. 12th St, 
philadelphia 33, Pa. 
Thermometers, hydrometers, 


mo-regulators : 
5 (See advertisement on page 


Stereoscopes, Triangulators, Mapping 


Surveying Instruments 


thermo-hydrometers, ther- 


103) 


accurate Pyrometric Cone Co., Pataskala, Ohio 
Seger cones 

accurate Instrument Co., Inc. 
Chicago 13, Til 

Thermometers 

Ace Glass Ine., Vineland, N. J. 
Chemical & laboratory glassware 


3456 N. Clark St., 


ice Instrument Co., Inc., 172 Pacific St., Brooklyn 


2, N.Y. 
Combustion control instruments 


Acme Industrial Co., 1512 W. Lake St., Chicago, Til. 
Machine shop gages 

Acme Regulator Co., Box 268, Tulsa 1, Okla. 

High Pressure regulators 

Acme Scientific Co., 1450 West Randolph St., Chicago 


7, TL 
Optical flats and light sources 


Acro Switch Co., 13th & Superior, Cleveland 14, O. 
Snap action switches 
adams & Westlake, Elkhart, Ind. 
Relays 
Adde & Co., 57 Kennebec St., Portland 2, Maine 
Counters 
Adel Precision Products Corp., 10777 Van Owen S&t., 
Burbank, Calif. 

and remote control equipment 


Hydraulic actuators 
Advance Electric & Relay Co., 
Los Angeles 26, Calif. 

Relays 


1260 W. Second St., 


(See advertisement on page 87) 
Ave., 


5105 Denison Cleveland 2, 


Aero Instrument Cx 
Ohio 

Airspeed tubes 
Electronic Hardware Corp., 24 Cliff St., 
N. J. 


connectors 


Aerolite 
Jersey City, 
Radio hardware, 


Aeroquip Corp., 300 South East St., Jackson, Mich 


Aerovox Corporation, New Bedford, Mass. 


Capacitors & resistors 


Agfa Anseo, Binghamton, N. Y. 
Electronic photometer 


Abrendt Instrument Co., 143 Kennedy St., N. W., 


Washington 11, D. C. 
Power supplies; servomechanism testers 


Ainsworth & Sons, Inc. Wm., 2151 Lawrence St. 
Denver 2, Colo. 
Analytical, micro, 


pocket, transits 


assay & pulp balances & weights, 


Air Instrument Corp., 1562 Main St., Springfield, 
Mass, 


Height Gages 


Aireraft Electronics Associates, 
ain Ave., Hartford 10, Conn. 
Aircraft instruments and testers 


Inc., 1031 New Brit- 


Aireraft-Marine Products, Inc., 1521-39 No. 4th 8t., 
Harrisburg, Pa. 

Repair kits, connectors 

Airdesign & Fabrication Incorporated, 241 Fairfield 
Ave., Upper Darby, Pa. 

Audio-frequency equipment, transformers 

Airdraulies Engineering, Inc., New Canaan, Conn. 
Torque Testers 

Airflo Instrument Co., 122 Naubue Ave., Glastonbury, 
Conn, 

Special probes for measuring gas velocity, direction, 


temperature and pressure 


Airite Products Co., Inc., 3528 Union Pacific Ave., Los 
Angeles 23, Calif. 


Fire detectors 








Inc., Clearfield, Pa. 





Airplane & Marine Instruments, 
Absolute pressure gage 
(See advertisement on page 49) 


Alden Products Co., Inc., 117 N. Main St., Brockton 
64, Mass. 
Oscillographs, radiosondes, fascimile recorders 
Alfab Manfacturing Co., 8320 Millet St., Tfouston 
12, Texas 
Laboratory “’urniture 

Brockton, 


Alfax Paper & Engg. Co., 40 Riverside Ave., 

Mass. 

Accelerometers, barometers & clinometers 
(See advertisement on page 84) 


All American Tool & Mfg. Co., 1014 W 
Ave., Chicago 14, Il. 
Vibration fatigue testers 


Fullerton 


Allen-Bradley Co., 136 W. Greenfield St., Milwaukee 


4, Wis. 


Electric control apparatus 


Allied Control Co., Ine., 2 East End Ave., New York 


a 2. 
Relays, switches & remote control equipment 


Allied Engraving & Stamping Co., 100 Verry St., 
Buffalo 4, N. Y. 

Instrument panels 

Allied Radio Corp., 833 W. Jackson Blvd., Chicago 
Til. 

Amplifiers and audio-frequency equipment 
Allis-Chalmers Mfg. Co., Milwaukee 1, Wis 

Position indicators, frequency load & phase regulators 


Aloe Co., A. S., 1819 Olive St., St. Louis 3, Mo 


Laboratory supplies 

Alpha Instrument Co., 2103 K St., N. W., Washington 
i, Bo. Gc 

Meteorological instruments 


Alpha-Lux Co., Inc., 155 John St., New York, N. Y 
Moisture testers 

Altender & Sons, Theo., 1219 Spring Garden St 
Philadelphia 23, Pa, 

Drawing instruments 

American Blower Corp., 6000 Russell St., Detroit 32 


Mich 
Manometers 


American Chain & Cable Co., Heleoid Gage Div., 929 
Connecticut Ave., Bridgeport 2, Conn. 
Bourdon tube gages & pressure indicators 

(See advertisement on page 5!) 


Corp., 308 Broadway New 


American Communications 


York 7, 

Audio-frequency equipment, battery charger instru 
ment panels 

American Condenser Co., 4410 Ravenwood Ave Chi 


cago, Ill 

Capacitors 

Cystoscope Makers, Inc 1241 Lafayette 
York 59, N. Y. 


devices and 


American 
Ave., New 
Bore inspection 
tion devices 


internal surface inspec 


American District Steam Co., Bryant St., North Tona 


wanda, N. ¥ 
Steam flowmeters 


American Gage Co., 143 17th Ave., Paterson 3, N. J 


Profile, ring and snap gages 

American Gas Accumulator Co., 1029 Newark Ave., 
Elizabeth, N. 

Time delay relays 

American Indicator-Paper Co., 4611 N. Kostner Ave., 


Chieago 30, Ill. 

Chemical indicator papers 
American Instrument Co., 8010-8020 Georgia Ave., 
Silver Spring, Md. 
Scientific instruments & testing 


materials apparatus 


American Lens Co., 45 Lispenard St., New York, N. Y. 
Cathode-ray tubes and lenses 
American Measuring Instruments Corp., 240 W. 40th 
St., New York 18, N. Y¥ 
Precision measuring instruments 
American Meter Co., 60 East 42nd St., New York 17, 
N. 
Tinned case & ironcase positive 
air meters, pressure reducing regulators 
ing apparatus, indicating, recording & 
flowmeters, rate volume & liquid level 
remote controllers 

(See advertisement on page 47) 


displacement gas & 
meter test- 
integrating 
controllers & 
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Div, Box 





Instrument 





American Optical Cx Scientific 
A, Buffalo 15, N. ¥ 

Scientific optical instruments projection 
testing equipment and optical parts 
microtomes, refractometers, spectrometers 
meters illuminators, delineascopes magnifiers, and 
special prisms and mirrors for industrial and 


educational 






apparatu 
microscope 
visual colori 






lenses, 


purposes 








American Paulin System, 1874 So. Flower St Los 
Angeles 15, Calif. 
Meteorological instruments 


(See advertisement on page 26) 










American Temperature Indicating Co., 1017 Summit St., 
Toledo 4, Ohio 


Electrical resistance 









thermometers 





American Thermo-Electric Co., 67 East 8th St., New 


York 3, N. Y 





Vacuum, separate heater & contact type thermocouples 
(See advertisement on page !0!) 
American Thermostat Corp. 34-14 34th Ave Long 






Island City 1, N. Y, 
Thermostats 







American Time Corp 134 Chestnut St Springfield 
i 










Mass 

American Time Products, Inc 580 Fifth Ave New 
York 19, N. ¥ 

Timing systems, frequency standards 

American Transformer Cx 178 Emmet St Newark 
N 

Transformers & electrical apparatus including voltage 
regulators high voltage testing sets rectifier 
Amerline, 1753 N. Honore St., Chicago 22, Ill 
Radio tube tester spark plug testers 

Ames Co B.. ¢ Waltham, Mass 

Comparator & dial gages, length measuring devices 
Ames Precision Machine Works, Box 311, Waltham 54, 






Mass 
Instrument 





hardness tester 





lathes 







Lincoln Ave Chicage I 





4234 





Amglo Corp 








Gas and vapor discharge tubes 

Amperite Corp 61 Broadway, New York 12, N. ¥ 
Microphones 

Amplifier Corp. of America 8 Broadw New Yorl 
l _ = 

Amplifiers 





Amthor Testing Instrument Co., Ine., 48 Van Sinderen 














Ave., Brooklyn 7, N. Y. 
Physical testing machines 

(See advertisement on page 97) 
Analysis Sales Ce 18 Union Commerce Bid 
Cleveland 14, Ohio 
Impact recorders 





Anders Company, 420 Lexington Ave., New York, N. Y 
airdryers 


(See advertisement 






Instrument 






on page 118) 
















Anderson, Arthur R 110 Woodbury Ave Spr lale 
Stamford), Conn 

Strain gage 

Anderson Bros. Mfg. Co 1910 Kishwaukee St Rock 
ford, Til 

Balancing machines 

Annin Company, 3234 Mine Ave lL Angele 
Calif 

Control valves 

Annis Company, R. B 1101 N. Delaware 8t., In 





dianapolis, Ind 
Permeameters 





balancing machines 








Lafayette 






Ansonia Clock Co., Ine 103 
Ny . 
Timing 





devices 








Applied Physics Corp 0 W. Green 8S Pasadena 
Calif 

Cary reeording quartz spectrophotometer Vibratl 
reed electrometer, color analyzer 


















Applied Research Lab s Fernando Rd 
Glendale 4, Calif 

Spectrochemical testing apparatus including pectr 

graphs projection comparator densitometers & power 
source units for are & spark analysis 

Applied Science Cort of Princeton P.O. Box 44 
Princeton, N. J 

Research and development in electronics and physic 

























































INDUSTRY’S 
CHOICE! 














ANDERS DEHYDRATORS®* keep air and gases 
clean and dry and free from oil and water 
vapors. 


ANDERS DEHYDRATORS are available in 36 
models, 12 frame sizes, and are designed 
for high and low pressure use. 

Priced right - for large and small installations. 
"Davison Silica Gel 


For full information and engineering data address 


ENGINEERING 
DEPARTMENT 


- i _ Dewronatons 


THe ANDERS COMPANY 








— 420 Lexington Avenue 
New York 17, N. Y. 

Arca Regulators. Inc Upper Montclair, N. J. 
Hydraulic & air operated controls 
Aristo Import (« Inc., 630 Fifth Ave., New York 
ss. 2 
Stop Watches 
Arma Corporation, 254 36th St., Brooklyn, N. Y. 
Automatic inspection equipment 
Arnold Engineering Cx 147 E. Ontario St., Chicago 


1, I 
Permanent magnets 
Arrow-Hart & 

St., Hartford 7, 
Magnetic 


Hegeman Electric Cx 103 Hawthorne 
Conn. 


mercury & relay switches 


Ashcraft Automatic Control Co., 1415 Howard &t., 
Chicago &%, Ill 

Automatic controls 

Ashton Valve Company, 161 First St., Cambridge, 
Mass 


Pop safety & relief valves, pressure gages, gage testers 
& master pilot & master pressure gages 
Askania Regulator Co., 240 E. Ontario St., 
it, mM. 
Automatic control instruments 

(See advertisement on page 32) 


Chieago 


Assembly Products, Inc., Main & Bell Sts., Chagrin 
Falls, Ohio 
Electrical indicating instruments and accessories 
(See advertisement on page 
Assosiated Research, Inc. 3758 W. Belmont Ave., 
Chicago 18, Hi. 
Vibrotest insulation testing equipment. Special meas- 
uring & testing instruments of electrical nature. 
(See advertisement on page 100) 
Atlas Electric Devices Co., 361 West Superior St., 
Chicago 10, I 


Fade-Ometer, Weather-Ometer, Launder-Ometer 


Atlas Exploration Co., 1911 West Alabama St., Hous- 
ton 6, Texas 

Geophysical instruments 

Atias Valve Co., 282 South St., Newark 5, N. J. 
Regulator valves 

Atomic instrument Co., 160 Charles St. Boston, Mass. 


Radioactive detectors and electronic instruments 


(See advertisement on page 24) 


Audio Development Co., 2833 13th Ave., Minneapolis 
Minn. 

Transformers, audie frequency equipment 

Audio Instrument Co., 1947 Broadway, New York 23, 

N. ¥ 


Audio-frequency equipment 
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Audio-Tone Oscillator Co 
Conn, 
Radio Test 





, 237 John 





St., Bridgeport 3, 


Instruments 


Auth Electrical 


Specialty Co., Inc., 422 E. 53 St., 
New York 22, N. ¥ 
Signaling devices 
Autocall Co., Shelby, Ohio 
Electrical signaling, control & metering devices 
Autoclave Engineers, Inc P. O. Box 1027, Erie, Pa 
High pressure autoclaves, valves and thermocouples 
Automatic Control Co., 1005 University Ave., St. 
Paul 4, Minn 
Circuit switches for automatic level controls, auto- 
matic timing & sequence controllers 
Automatic Electric Mfg. Co Mankato, Minn, 
Time switches & interval timers 
Automatic Electric Sales Corp. 1033 W. Van Buren 
St.. Chicago 7, Ill 
Telephone signaling & communication apparatus 
Automatic Seale Co., Inc., 591 Hudson St., New York 
“a RY 
Automatic scales 
Automatic Switch Co., High St. & Lakeside Ave., 
Orange .N. J 
Solenoid operated valves & automatic electric con- 


trol apparatus 


Automatic Temperature Control! Co., Inc., 5212 Pulaski 
Ave., Philadelphia 44, Pa. 
Timers, time control and specialty engineering. Valves 
& valve controllers, various types of relays. 

(See advertisement on pages 21, 40, 41, 42) 


Automatic Valve 


Controller Co., Box 268, Tulsa 1, 
Okla. 
Automatic valve control 
Autotron Co., Danville, Ill 


Automatic inspection devices 


Bacharach Industrial instrument Co., 7000 Bennett St., 
Pittsburgh 8, Pa. 


Industrial instruments 

(See advertisement on pages 2/, 59, 104) 
Bache & Company, Semon, 636-638 Greenwich 8t., 
New York {4, N. Y. 
Glass and mirrors of all types 

(See advertisement on page 61) 

Badger Meter Mfg. Co., 2371 North 30th St., Mil- 
waukee 10, Wis. 
Liquid meters 
Bailey Meter Co., 1050 Ivanhee Rd., Cleveland 10, 
Ohio 
Metering & control equipment for power plants & 
industrial processes. Power plant instruments; boiler 
meter, meter combustion control operating directly 
from boiler meter, three-element feed water control, 
steam superheat control, desuperheating & pressure 
reducing control, Also metering & control equipment 
for sewage treatment, water supply & process in- 
dustries 
(See advertisement on pages 26, 31, 32, 42, 45, 46, 


49, 79) 


Baird Associates, 33 University Road, Cambridge 38, 
Mass. 

Specialized physical & 
complete line of 
equipment 


optical 
spectrographic 


instruments including 
& x-ray diffraction 


Baker Compass Co., 
Compasses 


Melrose, Mass. 


Baldwin Locomotive Works, Eddystone, Pa. 
Universal testing machines 


Ballantine Labs., Inc., Boonton, N. J. 
Artificial ears, electronic voltmeters, 
vibration pickups, throat microphone, 
ceiver test equipment 

(See advertisement on 


sound meters, 
telephone re- 


page 115) 


Bar-Ray Products, Inc., 209 25th St., Brooklyn, N. Y. 
X-ray equipment 


Barber-Colman Co., 
Automatic controlling instruments for temperature, 
humidity, pressure, liquid level, moisture regain, 
motor-operated valves, solenoid valves, elecfric power 
units, damper controllers, voltage sensitive relays, 
associated switches & relays, fractional H. P. motors, 
geared motor units & hardness testers. 


Rockford, Til. 


Barber Laboratories, Alfred W., 34-04 Francis Lewis 
Blvd., Flushing, L. L, N. Y. 
Voltmeters 


Barbour Stockwell Co., 205 Broadway, Cambridge, 
Mass. 
Tachometers 


Barker Tool, Die & Gauge Co., 
11 Mich. 

Gages for linear 
specifications 


5529 Elery St., Detroit 


measurements made to customer's 




















CUSTOM 
BUILT 
INSTRUMENTS 


for Research and Specic| 












Industrial Applications 
* | 

Super Detail Precision 
Scale Models 


* 


Microchemical Apparatus 


* 


Built to your drawings 
and specifications 













BIDWELL INSTRUMENT CO. 
Specialist in Micromechanics 
1007 Troy Place, N.W. 

Canton 3, Ohio 















Barnstead Still & Sterilizer Co, Ine. 2 Lanes 
Terrace, Boston 31, Mass 

Water stills 

Bartelt Engineering Co., 1214 Patridge Ave., | 
Wis. 

Pedestal micrometers 

Barr Instrument Co Ine., 134-39 225 St., Sr 
field Gardens 13, N. Y. 

Dimensional Gages 

Barry Corp., 179 Sidney St., Cambridge, Mass. 
Vibration mountings and iselators 


(See advertisement on page 70) 


Barton Instrument Co., 3500 Union Pacific Ave., Los 
Angeles 23, Calif. 
Flowmeters & gages 

(See advertisement on page 50) 
Bastian-Blessing Co., 4201 W. Peterson St., Chicag 
30, Til, 
Regulating valves 


ter, 


Optical 


catio 


fractometers, 
equipment, 


Bausch & Lomb Optical Co., 635 St. Paul St., Roches 
Y 


N. : 
instruments 
use 


for industrial, 
including microscopes, 
photomicrographic & 

contour measuring projector, 


scientific & edu- 
colorimeters, re 
metallographic 
optical glass 


nal 


& special optical systems 


Bay 


Berkeley 5, 


Instruments and Development, 
Calif. 


2200 Woolsey St 


Radiation detectors 
Bayside Watch Tool Co., 211-12 Northern Blvd., Bay- 


Machines, 


ment 


Beacon Gage Co., 


L. t.. &. V. 
tools and dies for watch, clock and instru 
industries 

11 River St., 


Wellesly, Mass 


Pressure gages 


Bear 


Manufacturing Co., 


Rock Island, Ill, 


Balancing machines 


Beck Bros. 421 Sedgely Ave., Philadelphia 40, P 
Resistors 
Beck Co., Harold 3642 N. Second St., Philadelphia 
40, Pa. 


Pyrometer controllers 


(See advertisement on page 40) 


Becker Div., Christian; Torsion Balance Co., 92 Rea 


St., New York 13, N. Y 

Precision balances & weights, including analytics 
assay, magnetically damped, diamond, specific gra 
ity, dairy, druggists, textile. 
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ratus 


Ave., Los 


Chicag 


Roches 
& edu- 
ers, re 


Ographic 
al glass 


sey St., 


» Bay- 


instru- 


Reade 


tica 
sTav 


+» Joseph. 3700 Bergenline Ave., Union City, 
2 

b aboratory apparatus 

eede Electrical Instrument Co., Penacook, N. H. 


small electrical panel instruments 


pelfield Valve Div., Minneapolis-Honeywell Regulator 
Co,, Broad & Hamiton Sts. Phiadelphia 23, Pa. 
Valves 

pell & Howell Co., 7100 McCormick Rd., Chicago 45, 
Ill 
Motion picture equipment 
jectors & accessories 

peleo Glass, Inc., 413 N. 4 St., Vineland, N. J 

perge, J. & H., 145 Hudson St., New York 13, N. Y. 
Laboratory supplies 


perger & Sons, Inc., C. 
pury, Boston 19 Mass. 
surveying instruments 


including cameras, pro- 


L., 37 Williams S8t., Rox- 


perkeley Scientific Co., 601 Nevin Ave., Richmond, 


Calif. 

Radioactivity measurement instruments, &  spectro- 
meters 

pest Scientific Glass App. Wks., 
st., Chicago 14, Ill. 


2449 N. Clybourn 


Bethlehem Foundry & Machine Co., Bethlehem, Pa. 
Flow tubes for gases and liquids 

Better Coils, Inc., Goodland, Ind. 

Chokes 

Betts & Betts Corp., 551 West 52nd St., New York 
19, N. . 

Multiple circuit timers, controls, time delay 
& motor driven & thermostatic interrupters 


Biddle Co., James G., 1316 Arch St., Philadelphia, Pa. 
Insulation testers, ground testers & ohmmeters, speed- 
measuring instruments, frequency meters, sliding-con 


tact rhostats 
(See advertisement on page 96) 


relays 


Bidwell Instrument Co., 1007 Troy Place, N. W., 
Canton 3, Ohio 
Microchemical laboratory apparatus; custom built re- 
search instruments. 

(Seo advert’sement on page 118) 
Bin-Dietator Co., 14615 East Jefferson Ave., Detroit 


15, Mich. 


Automatic bin level control 


indication & 


(See advertisement en page 118) 
Binswanger & Co., 645-655 Union Ave., Memphis 1 
Tenn. 

Lenses, prisms & filters, Glass of every discription 
Biological Supply Co., 1176 Mount Hope Ave., Roch- 
ester 7, N. Y. 

Biologieal supplies 

Bird Electronic Corp., 1800 KE. 38th St., Cleveland 
14, Ohio 

Switehes, wattmeters 

Black & Decker Mfg. Co., 715 Pennsylvania Ave., 


Towson, Md. 
Truck Scales 
Black & Webster, 
Mass. 

Pellet presses, 
Blake Co., Edward, 437 Cherry St., West Newton 65, 
Mass. 

Dimensional gages 

Bliley Electric Co., 200 Union Station Bidg., Erie, Pa. 
Quartz piezo-electric crystals 

Bliss & Co., Inc., John, 84 Pearl St., 
un. 

Marine instruments 


Block Mfg. Co., 1416 W. Baltimore St., Baltimore, Md. 


Inc., 36 Pleasant St., Needham 92, 


time study apparatus 


New York 4, 


Bock Machine Co., 3618 Colerain Ave., Cincinnati 23, 
@hio 
Erichsen 
Bodine Electric Co., 2254 W. Ohio St., Chicago 12, TIl. 
Motors, all types of windings from 1/2000 to 1/6 hp, 
speed reducer & nonreducer motors 

Boehmke Optical Co., 3737 Bird Road, Miami 33, Fila. 
Precision optical manufacturers 

Boekel & Co., Wm., 509-519 Vine St., 
6, Pa. 

Laboratory apparatus 
Boeckeler instrument Co., 31 
Ariz, 
Precision 
meters. 


sheet metal testing machine 


Philadelphia 


E. Rillite St. Tueson, 


levels, toolmaker’s microscopes and time 


(See advertisement on page 69) 
Bolsey Corp. of America, 118 E. 25th St., New York, 
N 


Optical equipment, cameras and projectors 
Boonton Radio Corp., P. 6. Box 390, Boonton, N. J. 
Radio test instruments 

(See advertisement on page 83) 
Booth Co., A. E., 210 W. 7th St., Ls Angeles (4, 
Calif. 
Portable meter testers 

(See advertisement on page 86) 
Borden Engineering Co., New Providence, N. J. 
Ground resistance meters, pipe locators, signal gen- 
erators 
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Pittsfield, Mass. 


Boston Auto Gage Co., 70 West St., 
Liquid level gages and allied lines 


Bostrom-Brady Mfg. Co., Stonewall & Balley Sts., 
Atlanta, Ga. 

Surveying instruments 

Boulin Instrument Corp., 65 Madison Ave., New York 


16, N. 
Chronometriec hand 
electrical stroboscopes, 
& stationary tachometers 
(See advertisement on page 94) 


wound stroboscopes, 
indicators & portable 


tachometers 
speed 


Bowen & Co., Inc., 4712 Bethesda Ave., Bethesda 14, 
Md. 

Cement testers 

Bowser & Co., Ine., 8S. F., 1302 E. Creighton Ave., 
Fort Wayne 2. Ind. 

Liquid meters 

Bowser, Inc., Refrigeration Div., Terryville, Conn. 
Testing cabinets, low temperature, high altitude, 
relative humidity 

Boyer-Campbell Co., 6540 Antoine St., Detroit 2, 
Mich. 

Magnifiers 

Boyiston Steam Specialty Co., 116 W. Illinois St., 
Chicago 10, Ill 

Regulating valves 

Brabender Corp., 244 Saddle River Rd., Rochelle, 
Park, N. J. 

Industrial measuring & control apparatus for plastic 
& viscous materials; semi-automatic moisture testers 
Bradley Laboratories, Inc., 82 Meadow St., New Haven 


10, Conn. 
Photoelectric cells 


Bradshaw Instruments Co., 42 Flatbush Ave., Brooklyn 
ay, me Fe 
Electrical instruments 


Branson Instruments, Inc., Joe’s Hill Rd., Danbury, 
Conn. 
Thickness gages, tube & sheet metal 

(See advertisement on page 57) 
Braun Corp., 2260 East 15th St., Los Angeles 21, 
Calif. 
Chemicals & laboratory supplies 
Braun-Knecht-Heimann Co., 1400 Sixteenth St., San 
Francisco, Calif. 
Laboratory supplies 
Bray Optical Co., 3445 W. Ist. St los Angeles 4, 
Calif 
Lenses, prisms & optical instruments 


24 South 6th St., Newark 7, N. J 
radio ignition shielding 


Breeze Corporation 
Multiple connectors ; 


Robertshaw-Fulton Con 
Bridgepert, Cont 


Bridgeport Thermostat Div., 
trols Co., 1225 Connecticut Ave 
Metallic bellows and thermostats 


Brigham Co., R. B., 624 Southard Ave., Toledo 2 
Ohio 


Photoelectric controls 


Conn. 
instruments for 


Waterbury 91, 
controlling 


Bristol Company, 
Recording & automatic 
pressure, vacuum, draft, absolute pressure, humidity, 
liquid level, flow, pH value, temperature (pyrom- 
eters & thermometers) & speed. Included are recording 
barometers, voltmeters, ammeters, wattmeters, dairy 
instruments, machine operation, motion & operation 
recorders, control valves, telemetering instruments, 
process cycle controllers, coordinated process 
eontrol, time-temperature and time- pressure 
controllers, potentiometers, air operatcd & electric 
controllers & thermal converters. Variations & com- 
binations of these instruments are offered for appli- 
cations in the various industries & processes. Dilato- 
meters & combustible gas & vapor detectors. 
(See advertisements on pages 32, 56, 58, 79, 89, 
100, 103) 


Brodie Co., Inc., Ralph N., 61st & Lowell Sts., Oak 
land 8, Calif. 
Positive displacement petroleum 


meters & accessories 


Brooke Engineering Co., Inc., 4517 Wayne Ave., Phila- 


delphia 44, Pa. 


controllers 
Porter St., 


Elec* ©. ally actuated pressure & flow 
Brooktield Engineering Laboratories, 2 
Stoughton, Mass. 
Synchro-Lectric viscosimeter 

Box 432, 


Brooks Rotameter Co., Lansdale, Pa. 


Flowmeters 

Brown Geophysical Co., P. O. Box 6005, Houston 6, 
Tex. 

Instruments for measuring earth's gravitational field 
Brown Instrument Div., Minneapolis-Honeywell Reg- 


ulator Co., 4482 Wayne Ave, Philadelphia 44, Pa 


Thermocouple & optical pyrometers, resistance ther- 
mometers, pressure thermometers, pressure gages, flow 
meters. liquid level gages, hygrometers, CO» meters 
control systems; electric .ir-operated & combined elec 
trie & air-operated; combustion safety controls, mols 
ture content recorder & controller & furnace atmos 
phere recorder 

Brown & Sharpe Mfg. Co., Providence 1, ht. I 


Machine 
Browne-Morse Co., 
Laboratory furniture 


shop instruments 


Muskegon, Mich. 


Browning Laboratories, Inc., 750 Main St., Winenes 
ter, Mass. 
Frequency 
cillographs 

(See advertisement on page 74) 


meters, signal generators, cathode-ray os 


Bruning Cx Inc., Chas., 4754 Montrose St., Chicago 
41, DL 
Drawing & surveying instruments 
Brush Development Co., 3311 Perkins Ave., Cleveland 
14, Ohio 
Piezoelectric instruments including laboratory mier 
phones, vibration & fluid pulsation pickups, galvar 
ometers pen oscillographs surface finish testers 
artificial ears headphones phenacgraph pickups & 
cutters 

(See advertisement on page 5) 
Bryant Chucking Grinder C« Springfield, Vt 
Screw thresd gages 
Buehler and Company, 1230 Loyola St Chicago 26, 
Ill 
Buffalo Apparatus Corp 00 Shenang St., Buffalo 
s x. F 
Laboratory supplies 
Buffalo Meter Co., 2917 Main St., Buffalo 14, N. Y 
Liquid meters for measurement of Id water hot 
water, oils, chemicals Integrating registers, cumu 
lative, setback, or predetermined control 

(See advertisement on page 67) 
Buffalo Scale Co., 1200 Niagara St., Buffalo 13, N. ¥ 
Scales 
Builders-Providence, Inc 9 Codding St Providence 

R 

Instruments for indicating recordin controlling 
flow, liquid level, pressure, temperature, and weight 
Bullard Co E. D 275 Elghth St San Francisco 3, 
Calif 
Gas leak detectors 


Bunnell Company, J. H SL Prospec drooklyn, 
mF 


Relays & switches 


Burgess Battery Co., Freeport, Ill. 


Dry Batteries 

(See advertisement on pages 6, 27) 
Burke Electric C¢ Erie, Pa 
Fractional horsepower motors 
Burke & James, Inc 321 S. Wabash; Chicago 4, Il 
Photographic equipment for researé nd lat 4 v 
departments 
Burke, Louis, 41 John St., New York, N. Y 
Stop watches and chronometers 
Burling Instrument Co., 251-253 Springfield Ave., 
Newark 3, N. 
Temperature controls for laboratories, Industrial pre 
cesses, furnaces & ovens, {-100° to 1400°F.) Standard 
tubes: or special alloys & range 


(See advertisement on page 4!) 


Burlington Instrument Co., 214% North 4th St Bur 
lington, Iowa 

Electrical control apparatus 

Burndy Engineering Co., 107 Bruckner Blvd., New 
York 54, N. Y 

Connectors, plugs and jacks 

Burrell Technical Supply Co., 1942 Fifth Ave., Pitts 
burgh 19, Pa 

Scientific instruments & laboratory supplies 


Chicago 13, Il 
indicators 


Lincoln St 
bank & turn 


Burton Mfg. Co., 3853 N 
Microscopic accessories & 


B. W. Controller Corp., 2200 E. Maple Rd, Birming 


ham, Mich. 


Floatlesgs liquid level controls 

Cadillac Gage Cx 20316 Hoover Road, Detroit 5 
Mich 

Dimensional gages 

Cady & Co., E. J., 134 N. LaSalle St., Chicago 2, Il 
Non destructive testers for physical properties 


Caleulagraph Co., 300 Sussex St., Harrison, N. J 


Elapsed time indicator 


Calibron Products Inc., 51 Lakeside Ave., West 
Orange, N 


Special apparatus 
Winchester, Mass 


pickups 


Main 
vibration 


Calidyne Co., T5l St., 


Accelerometers and 


14 W. Barre St., Baltimore 1 


Callahan & Co., E. J., 
Md 
Laboratory 


supply house 


Calta Wks., 2158 Ogden Ave., Chicago 12, Ill 
Scientific glassware’ 


Glass 


Cambridge instrument Co., Inc., 3472 Grand Central 
Terminal, New York 17, N. Y. 
Scientific & industrial instruments 


(See advertisement on pages 59, 63, 120) 


79, 85, 


119 
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TOR. Follows 
Consists of 


ope and dry 


closely 
twin 


original 
ionization 
cells 


design of 
chamber: 
Self-contained. 














Pioneer Manufacturers of 
Precision Instruments 








Cameron Surgical Specialty Co., 666 W. Division S8t., 
Chicage 10, Ill 
Surgical instruments 


Campbell Co., J. A 
Calif 
Thermometer wells & 


automatic controllers 


Canadian Radium & Uranium Corp., 630 
New York 20, N. ¥ 


Luminous, phosphorescent and flourescent paints 


Cannon Electric Development Co., 3209 Humboldt St., 


Les Angeles 31, Calif. 
Multiple circuit connectors for instruments 

(See advertisement on page 31!) 
Cargille, R. P., 118 Liberty St 


Chemical laboratory & 
sion liquids for 


devices 
quartz 


N. J 


photographic 
inspecting glass & 


Carson Micrometer Corp., Falls, 


Electronic micrometer 


Little 


Carter Parts Co., 213 Institute Place, Chicago 10, Til 
Relays, resistors, rheostats & switches 

Carver, Fred 8., 345 Hudson St., New York 14, N. Y. 
High pressure testing devices 


Cash Valve Mfg. Co., A. W., Wabash and Morgan, De- 
catur 90, tli. 
Combustion control instruments 


(See advertisement on page 40) 
Central Scientific Co., 1700 Park 
cago, iii, 


Scientific 


Irving Bivd., Chi- 
instruments & laboratory 
(See advertisement on page 


apparatus 
112) 


Central Woodbridge 8&t., 
Detroit 


Rotary type 


Station 
Mich 
ndensate 


Steam Co., 2910 E 


meter 


Centralab Div., Globe Union Inc 900 FE. 
Milwaukee 1, Wis 
Capacitors, 


Keefe Ave., 


resistors & 


1333 N. Utica Ave., Tulsa 


rheostats switches 


Century Geophysical Corp., 

6, Okla 

Geophysical instruments 
(See advertisement on page 60) 

Chace Co., W. M 

Thermostatk 


1600 Beard Ave., 
bimetals 


Detroit 9, Mich. 


Chandler & 
Mass 
Special 


Stedman, 398 Newton St., Waltham 54, 


laboratory apparatus 


Chart 
16. N 
Charts for all 


Production Co,, 280 Madison Ave., New York 


types of recording 


Charvos-Roos Corp., 101 5th Ave., 
Drawing instruments 


New York 3, N. Y. 


Chatillon & Sons, John, 85 Cliff St.. New York 7, 
N. ¥. 


Iso-elastic springs 


Chelsea Clock Company, 
Clocks & clock 


Chelsea, Mass. 


movements 


Chicago Condenser Co., 
Chicago 47, Til 
Capacitors 


3255 W. Armitage Ave., 


Chemical Rubber Co., 
14, Ohio 
Laboratory supplies 


2310 Superior, East, Cleveland 


Chicago Apparatus Co., 
cago 22, Til 
Laboratory supplies 


1735 No. Ashland Ave., Chi- 


Chicago Dial 
cago 6, Ill 


Indicator Co., 180 N. Wacker Dr., Chi- 


Machinist's dial indicators 

Chicago Electronic Engineering Co., 3223 W. Armi- 
tage Ave., Chicago 47, TI. 

Transformers 

Chicago Industrial Inst. Co., 536 W. Elm 8t., Chi- 
cago 10, Ill, 

Radio, electronic & industrial test equipment 


Chicago Metal Hose Corp., 1309 8, 
lil 
Metal 


Srd Ave., Maywood, 


bellows 


Chicago Surgical & Electrical Co., 
St.. Chicago 10, TIL 
Laboratory supplies 


S24 W. Superior 
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CAMBRIDGE 


645 Wardlow Rd., Long Beach 7, 


Fifth Ave., 


New York 6, N. Y. 
Immer- 


tor null 


must 


Includes improvements 


Energy Commission. 


Electrometer, reading system. 











Chicago Transformer 
Chicago 18, Il. 
Instrument & power transformers 


Corp., 3501 W. 


Cincinnati Clock & 
Cincinnati 14, Ohio 
Circuit breaker analyzer 


Instrument Co., 


Cincinnati Time Recorder Co., 
cinnati 14, Ohio 
Time recorders 


Circle Gauge Co., P. O 
Piston ring gages 


Claflin Co., 40 Mathewson St., 


Laboratory supply house 

Clapp Instrument Co., Tracy Court, Webster, Mass. 
Pressure and vacuum gages 

Clare & Co., C. P., 4719 Sunnyside Ave., Jefferson 


Sta., Chicago, Ill 


Relays, electric counters & electro mechanical spe- 
clalties 

Clark Blast Meter Ce., Chas. J., Gladbrook, Iowa 

Foundry blast meters & pressure gages 

Clark Cooper Co., Palmyra, N. J. 

Timers, alarms and _ controllers 

Clark Instrument Cx Inc., 10202 Ford Road, Dear- 


born, Mich 
Hardness testers 


Clark & Sons, Inc., Alvan, 58 Day St., West Somer- 


ville, Mass. 

Optical & astronomical instruments 

Clarke Instrument Corp., 910 Jackson St., Silver 
Spring, Md 

Eectrical indicating instruments and accessories 


Clarkston Corp 11927 W. Pico Bivd 
les, Calif 


Electronic equipment 


West Los Ange- 


Clarostat Mfg. Co., Inc 
Resistors 


Dover, N. H. 


Clay-Adams Co., Inc., 141 East 25 St., New York 
0; B.. = 

Angle & micro centrifuges, compact 
ical weights, microscope slides & 


& porcelain ink, tuning forks 


balances, analyt- 
cover glasses, glass 


Clebar Watch Co., 551 Fifth Ave., New York 17, N. Y. 
Stop watches, timers & chronographs 


Cleveland Fuel 
Cleveland, Ohio 
Furnace controllers, 


Equipment Co., 1901 Train Ave., 


pyrometers & gages 


Clifford Mfg. Co. Div., Standard-Thomson Corp., 564 


East First St., Boston 27, Mass. 
Metallic bellows & diaphragms; thermostatic assem- 
blies; packless valves 


Climax Engineering Co., 

1, Okla. 

Automatic controllers and regulators, control valves 
(See advertisement on pages 33, 34, 35, 36) 


15 WN. Cincinnati St., Tulsa 


Clippard Instrument Laboratory, Inc., 
Cincinnati 14, Ohio 
Electronic apparatus 


1125 Bank S8t., 
and electrical instruments 
Clough-Brengle Co., 


Electrical 
ments 


6014 Broadway, Chicago 40, Ill. 
instruments, communication testing instru- 


Cohn Corp., Sigmund, 44 Gold St., New York, N. Y. 
Galvanometer suspension ribbon 
(See advertisement on page 12!) 


Cole Co., H., 82 North High St., Columbus 15, Ohio 
Surveying instruments 


Cole Instrument Co., 1320 S. Grand Ave., Los Angeles 
15, Calif.. 
Electrical 


instruments 
(See advertisement on page 22) 


Coleman Instrument Co., Inc., 318 Madison St., May- 
wood, Ill. 


Electrical measuring instruments for technical appli- 
cations 

Coleman Instrument & Mfg. Co., T16 Troost Ave., 
Tulsa 5, Okla. 

Oscillographs 
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methods of 
be eliminated. Operates 


POCKET GAMMA RAY DOSIMETER. A personne! 
to measure cumulative exposure to gamma or X-rays over a give 
Contains an ionization chamber, a quartz fibre electrometer an 


INSTRUMENT COMPANY, 


Addison S&t., 
1113 York St., 
1733 Central Ave., Cin- 


Box 2524, Hollywood 28, Calif. 


Providence 3, R. I. 








FOR MEASURING RADIOACTIVE EMISSION 


LINDEMANN-RYERSON ELECTROMETER, illus- 
trated at left. Compact, sturdy, high sensitivity, 
stable zero and requires no leveling. Capaci 
3 or 
developed by the Ryerson laboratory. 


“CHANG & ENG" FAST NEUTRON DETEC- 
tomic j 
Lindemann 


PRECISION IONIZATION METER. (Failla Design.) A complete 
f radioactivity 


measurement where back yrour 
from A.C. outlet. 


monitoring 
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Collins Radio Co., Cedar Rapids, Lowa 
Eectronic apparatus 
(See advertisement on page 2) 


Columbia Electric Mfg. Co., 4519 Hamilton Avy 
Cleveland 14, Ohio 
Rheostats, instruments, shunts, switchboards 


cial electrical equipment 


Combustion Control 
Mass 


Combustion 


Corp., 77 Broadway, Car 


controls 


Foundry & Machine Co., 74 
Detroit 17, Mich. 
machines 


Commerce Pattern 
ville Ave. 
Balancing 


Commercial Research Labs., Inc., 20 Bartlett s 
Detroit 3, Mich. 

Laboratory instruments for automotive, aircraft 
way & allied industries; air flow indicators, t 


pressure & piezo-ray engine indicators, fuel f! 
dicators, magnetic gages, torsional vibration 
tors (piezo-ray), recorders (torsiographs & rr 
ing instruments for car perfomance & ridin, 
fort 


Communication Measurements Laboratory, 120 ¢ 
wich St.. New York 6, N. Y. 

Testers rectifiers, voltage regulators, 
measuring equipment 


communi 


Comtor C Walthan 
Mass 
Precision 
eter gages 


mpany, 83 Rumford Ave., 


internal & external comparator-type 


Conant Laboratories, 6500 O St., Lincoln 5, Net 
Dry disc rectifiers 

Concord Radio Corp., 901 W. Jackson Bivd., Cl 
5. 

Amplifiers 

Condenser Products C« 1369 N. Branch St., Cl 


22, Til 

Capacitors 

Conn, Ltd., C. G., 
Ind 


Stroboscopes 


1101 E. Beardsley Ave., Elk 


Connecticut Telephone & Electric Div., Great Ame 
Industries, Inc Meriden, Connecticut 


Electronic devices 


Connelly Inc., 3154 8 
manometers, B T It 


California Ave., Chicago 8, I 
indicator & HoS te 
Conoflow Corp., 2160 Arch St., Philadelphia 3, Pa 
Valves, automatic controls 

(See advertisement on page 46) 


620 N. Lake Ave 


Gages & 


Consolidated Engineering Corp., 
Pasadena 4, Calif. 
Geophysical instruments, 
tion measuring equipment 
(See advertisement on pages 65, 76, 81, 92) 


mass spectrometers, vibra 


Consulting & Engineering Co., 130 Bradford St., Pit 
burgh 5, Pa. 


Combustion controllers 


Electric Co., Geneva, Ill, 
tubes & equipment 


Continental 
Photoelectric 


Continental Coraopolis, Pa. 


Valves 


Equipment Co., 


Control Corporation, 718 Central Ave., Minneapolis 14 
Minn. 


Automatic & remote control equipment 


Control Products, Inc., 306 Sussex St., Harrison, N. J 
Thermostatic switches 


Cook Electric Co., 2700 Southport Ave., Chicago 14 
Ill., Research Div., 1457 Diversey Pky., Chicago 14 
Til, 


metal bellows, vapor meters 
distributing apparatus, air 
pressure switches 


Box 696, Men 


Electrical control devices, 
& telephone protective & 
craft instrumentation, relays, 


Cook Research Laboratories, L. H., 
Park, California 

Precision testing instruments for oil industry, 
well cement testing equipment, combustible gas ind 
cators, depth pressure recorders 

Coors Porcelain Co., Golden, Colo. 

Chemical & scientific porcelain 

Corbin Screw Div., 


Britain, Conn. 
Tachometers & speedoreters 


American Hardware Corp., New 
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ornell- Dubilier Electric Corp., Hamilton Blvd., So. 
piginfield, New Jersey 
fica, dvkanol, paper & wet & dry electrolytic capacl- 


~ors 






corning Glass Works, Corning, N. Y. 
technical glassware 


counter and Control Corp., 2737 S. 28 St., Milwaukee 
Wis 
counters 
Conn. 


cramer Co.. inc., R. W. Centerbrook, 

interval timers, running time meters, time 

signal control switches, time delay switches 
(See advertisment on page 109) 


switches, 


Crosby Steam Gage & Valve Co., 10 Roland St., 
Charlestown, Mass. 
safety & relief valves, gages, recorders, testers & 


steam engine indicators 


Crown Industrial Products C¢ 1318 W. 69 St., Chi- 


cago 36, Il . 


Crystal Research Labs., Inc., 29 Allyn St., Hartford 
Conn. 

Capieators, quartz products, filters, flats, frequency 

meters, signal generators, mirrors, oscillators, r-f. 
wcillators, vitreous silica, time interval apparatus, 


vibration pickups 


Curtin & Co., W. H., P. O. Box 118, Houston, Tex 
Laboratory supplies 

Curtis Development & Mfg. Co., 1 N. Crawford Ave 
| Chicago 24, IIL 

Thermostats 

Cuthbert Co., Inc., 322 South Third St., Minneapolis 
15, Minn. 

Scientific grain, seed and food testing equipment 
Cutler-Hammer, Inc., 315 North 12th St., Milwaukee 
1, Wis. 

Electric motor control, safety switches, motor driven 
yalve Operators, gas calorimeters, gas mixing & sta- 
bilizing control, resistors 

Cyelohm Motor Corp., 5-17 46th Rd.. Long Island 
City, N. Y. 

Fractional-horsepower motors 

Cyelotron Specialties Co., Morago 6, Calif 


Radioactivity equipment 


Daigger & Co., A., 159 W. Kinzie St., Chicago 10, 
Tl. 
Laboratory supplies 


Dale Instruments Div., Electronic Development Co., 
4408 N. 23 St., Omaha, Nebr, 

Electrical instruments 

Daniel Orifice Fitting Co., Houston, Texas 

Orifice flowmeters and fittings 

Darley & Co., W. S., 2810 Washington Blvd., Chi- 


cago 12, Ill. 
Pipe locaters 


Davidson Mfg. Co., 5142 Alhambra Ave., 
Calif. 
Astronomical telescopes 


Daven Co., 191 Central Ave., Newark 4, N. J. 
Attenuators, calibrating equipment for electrical in- 
struments & resistors 
Davis Emergency Equipment Co., Inc., Davis Instru- 
ments Div., 80 Halleck St., Newark 4, N. J. 
Inflammable gas alarms 

(See advertisement on page 18) 
Davis Regulator Co., 2541 So. Washtenaw Ave., Pilsen 


Sta., Chicago 8, Ill. 


Valves 


Dearborn Gage Co., 22038 Beech St., Dearborn, Mich. 
Chronium plated gage blocks 


Dearborn Scientific Co., 1228 W. 
22, Til. - 


Optical flats 


Kenzie St., Chicago 


Defender Automatic Inst. & Reg. ( 

St. Louis, Mo. 

Industrial instruments 

De Juhasz, K. J., 423 West Park Ave., State College, 
Pa. 

Engine indicators and indicator valves 


De Jur-Amseo Corp., 
Long Island City 1, N. 
Photoelectric exposure 
photographic products 


Northern Blvd. at 45th St., 
% 


meters, electrical, radio & 


Delmhorst Instrument Co., 115 Cornelia St., Boonton, 
N 


Moisture detectors 


Deming Indicator Co., 36 E. Ist Dayton 2, Ohio 


Test indicators & dial indicators 


St., 


Demuth Glass Works, Inc., Wythe Ave, at N. 11th 8t., 
Brooklyn 11, N. Y. 





815 Clark St., 








Denison Engineering Co., 1160 Dublin Rd., Columbus 
Ohio 

Presses 

Denver Fire Clay Co., P. O. Box 5510, Denver 17, Col 
Specialized industrial control equipment for power 


plant & processing industries, laboratory specialties 


2622 N. Chicago 14, Ill 
counters 


Detect-O- Ray Halsted St 


Photoelectric 


Detecto Scales, Inc., 540 Park Ave., Brooklyn 5, N. ¥ 
Scales 

Detroit Lubricator Co., 5900 Trumbull Ave Detroit 
Mich 

Automatic controls & equipment for air conditioning 
Detroit Tap & Tool Co., 8434 Butler St Detroit 11 
Mich. 

Machinists’ gages 

Detroit Testing Machine Co 9390 Grinnell Ave 

Detroit 13, Mich 

Testing machines 

Deutschmann Corp Tobe, Canton, Mass 

Equipment for locating, eliminating and measuring 
radio noise; electrolytic, paper dielectric & oil type 
capacitors 

De Vry Corporation, 1111 Armitage Ave Chicago 14 
Ill 

Scientific motion picture equipment & slide projectors 
Dial Light Co. of America, Inc 100 Broadway, New 
York 3, N. Y 

Dial lights 

Dickson Co., 7420 Woodlawn Ave Chicago 19, II 
Furnace controls 

Dietert Co., Harry W., 9330 Roselawn Ave Detroit 
4, Mich 

Sand testing equipment; immersion pyrometers, mois 
ture testers, accessories for spectrographic labora 
tories 

Dietzgen Co., Eugene, 2425 Sheffield Ave., Chicago 


14, Il 
Drafting & 


Dillon & Co., 
Chicago 44, III. 


surveying instruments 


Inc., W. C., 5410 W. Harrison St., 


Traction dynamometers, tensile machines thermom - 
eters 

(See advertisement on page 99) 
Dimco-Gray Co., 207 E. 6 St., Dayton 2, Ohio 
Timers and switches 
Directional Instruments Corp 225 Lafayette St 
New York 12, N. Y 
Automatic electronic direction finder 
Dirigo Compass & Instrument Co Boeing Field, 
Seattle 8, Wash. 
Distillation Products, Inc 755 Ridge Road West, 
Rochester 13, N. Y 
High vacuum pumps, low vapor pressure fluids & 
auxiliary equipment 
DoAll Company, 254 N. Laurel, Des Plaines, {il 
Gages, Brinnell hardness testers, precision tools 
Doeleam Corp., 56 Elmwood St., Newton, Mass. 


instruments, gyroscopics servomechanisms 


(See advertisement on page 62) 


Precision 


Doerr Glass Co., Inc., 500 Peach St., Vineland, N. J 


Chemical glassware 


Dome Precision Corp., 21 North 11 St., Brooklyn 11, 
ee 

Optical instruments 

Dongan Electric Mfg. C« 2987 Franklin St., Detroit 
7. Mich. 

Transformers 

Doolittle Radio, Inc., 7421 Loomis Bivd., Chicago 36 


Til 
Frequency monitor 


Dorr-Patterson Engineering Co., 3362 Wight Ave 
Detroit 7, Mich. 

Physical testing machines 

Douglass Automatic Controls Cr i505 E. Firestone 
Bivd., South Gate, Calif 

Boiler controls 

Douthitt Corp., 650 W. Baltimore Ave Detroit 2, 
Mich 

Process cameras & diaphragm control for cameras 
Dow Corning Corp., Midland, Mich 

Silicone fluids and greases for high and low tem 
perature lubrication of instruments, stop-cock grease 
high vacuum grease, lens cement, liquid dielectrics 
diffusion pump oils 

Drafto Co., Cochranton, Pa 

Drafting machines 

Drake Manufacturing Co., 17/3 W. Hubbard St., 


Chicago 22, Ill. 
Dial & signal lights 
(See advertisement on page 76) 


Ducommun Co., M., 580 Fifth Ave., New York, N. ¥ 


Coil-spring stopwatches 





ee | 


-Galvanometer 


| 
| 
| 
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_ suspension 
Ribbon 


* In Gold and Other Metals 
* Or in Special Alloys 





Remarkably free from ‘‘drift'’. 
Made to specified torsional 
values expressed in dyne-cen- 
timeters per radian twist per 
centimeter length. .. . 


FINE WIRE and RIBBON 


OF CLOSER-THAN-COMMERCIAL TOLERANCES 


CONTROL, WITHIN CLOSE LIMITS 
OF THE FOLLOWING CHARACTER- 
ISTICS: Size; Elongation; Tensile 
Strength; Torsional Properties; 
Electrical Resistance; Temperature 
Coefficient of Resistance; Weight 
per Unit Length; Purity. 


BARE WIRES drawn to .0004” diameter 
RIBBON rolled to less than .0001” thick 
Write for List of Products 





ACHULDY COLNE his 
Fy oOrO yr, NEW YORK 
‘bet } 


: Tao! 



















Du Mont Labs., Inc., Allen B., Clifton, N. J. Electric Heat Control Co., 2123 Inman Ave., Cleve- Emerson Apparatus Co., 171 Tremont st 
Cathode-ray oscillographs eathode-ray tubes asso- land 5, Ohio Mass 
clated electronic equipment, television control, studie Internal combustion engine instruments Calorimeters 
& transmitting equipment P 
(See advertisement on page 77) Electric Hotpack Co. Inc., Melrose St. at Cottman Ave., Emery Company, A. H., 682 Main St., Stam 


Philadelphia 35, Pa. Pressure gages and testing machines 



















Dunean Electrie Mfg. Co., Lafayette, Ind Designers and manufacturers of heat control and lab- (See advertisement on page 97 
A-c. & d-c. watthour meters, service & switchboard oratory equipment . . ‘ 
types; portable test meters, appliance meters & 1n- (See advertisement on page 25) Emmett Machine & Mfg. Co., 2249 ] 
strument transformers 8. W Akron 14, Ohio 

Electric Indicator Co., 21 Parker Ave., Stamford, Automatic controllers, timer and control 
Durant Manufacturing Co., 1914 N. Buffum St., Mil- Conn : . 
waukee 1, Wis Synchrsnous motors, position indicators, level con- Engel, Inc., H. C. M., P. O. Box 
Counting & measuring machines trols, signaling devices N. ¥ 

Sinall drills, small turned parts, millstor 

Dusenbery, John, 150 Pine St., Montclair, N. J Electric Regulator Corp., 1938 Park Ave., New York phire and block grinding discs Fe 
Designers and builders of nautical instruments and 2. N. ¥ 








































special mechanical devices Current and frequency regulators Engelhard, Inc., Charles 900 Passaic Ave 
ark, N. J Ty 
Dwyer Mfg. Co., F. W., 317 S. Western Ave., Chi- Electric Sorting Machine Co., 410 44 8t., S. W., Industrial instruments 
eago 12, 111. Grand Rapids 8, Mich i sat Su 
Portable & stationary draft gages, CO, indicaters & Color analyzers Engineering Laboratories, Inc., 602 E. 4th — 
combustion testing sets 1, Okla J ; 
(See advertisement on pages 56, 66) Electric Speed Indicator Co., 12234 Triskett Road, Seismic exploration equipment, vibration . Tr 
Cleveland 11, Ohio petroleum engineering devices, signaling aan 
Dynamatic Corp., 3307 14th Ave., Kenosha, Wis. Preeision electric tachometers & remote position in- 
Variable speed drives, torque measuring equipment dicators Engineering Research & Development Co., P Bor 
166, Hinsdale, Ili. 2 
Eagle Signal Corp., 202 20th St., Moline, TI. Electric Techometer Corp., 2218 Vine St., Philadelphia Precision instruments custom built — 
Industrial control devices, traffic signal controllers & 3, Pa. (See advertisement on page 123) Pl 
sign flashers Speed ; & recorders, electric & mechanical - 
counte Engineering Research Associates, Inc., 19% West iV 
Minnehaha Ave., St. Paul 4, Minn. = 
' 22 
a hiiies Ine,, 4224 Holden St., Oakland 8, Engineers Specialty Div., 980 Ellicott St., B : E 
t Apparatu * leetrical measurisg & testing, includ- N. Y. C 
ing p nsformers, watthour meter and in- Optical comparators = 
strume mer testing equipment; rectifier ep- Eppley Laboratory Inc., 12 Sheffield Ave., Newport i 
paratu. 
Eastern Industries, Ine., 296 Elm St., New Haven, Electrice! Utilities Co., 2429 St. Vincent Ave., La Thermepiles, pyrheliometers & standard cells fo, 
Conn Salle, both industrial & laboratory use 
Laboratory pumps, stirrers & thermoregulators 






: (See advertisement on pages Inside Front Cover an¢ 
Electrinatic Div., Simonize Co., Chicago 16, Ill. ~ 
~ <a Science Supply Co., 7-9 High St., Brookline, Automatic control valves & controls, regulating valves. 
ass 


Pressure, temperature & electrical actuation 






E ise Controls, 100 Stevens Ave., Mount \ 
Meteorological instruments a ontrols 


Electrocon Corp., 219 Sunrise Highway West, Free- > 
Eastern Specialty Co., 3617 N. 8th St., Philadelphia, port, N. Y Thermometers and tachometers 
Pa 









Vibration measuring instruments 











Testing equipment for checking & maintenance of Erickson Specialty Co., 10 Cayuga St., Cohoes, N. Y 

all types o electricity meters such as watthour meters, Electro-Mechanical Instrument Co., 812 Chestnut St., Solenoid valves 

Gemand isstruments, ete. Special apparatus for load Perkasse, Pa 

survey work. Electrical instruments Erie Resistor Corp., 644 West 12th St., Eric 
High frequency & molded resistors 

Eastman Kodak Co,, 343 State St., Rochester 4, N. Y. Electro Mechano Co., 26! E. Erie St., Milwaukee 2, 

Photographic equipment for laboratories, spectrographic, Wis. E & S Optical Co., 911 Willow Ave., Hoboken, N. | 

X-ray, ete 


Tachometers, precision drill press 
(See advertisement on pages 16, 20) 





Optical components 
(See advertisement on page 73) 





Eastman Oil Well Survey Co., P. 0. Box 408, Long 


























































































Beach 1, Calif Electro- Medical Laboratory, Ine., Holliston, Mass. es Instrument Co., 96 8, Washington Ave., B 
Underground surveying equipment Neurological & Allied medical instruments & general field, N. J 
electronic apparatus Peat 
Eaton-Dekeman (« Mt. Holly Springs, P . Industrial electronic instruments, photoelectr 
cdaaie catioan : prings a (See advertisement on page 29) smoke, fleme, turbidity, color. Specific gravity 
Electro Products Laboratories, inc., 549 West Ran- cators, recorders and -controllers Fart 
Eberbach & Son Co., Ine., 200 E. Liberty St., Ann dolph St., Chicago 6, HI. isad 
Arbor, Mich Battery eliminators & rectified A. C. devices Esterline-Angus Co., Inc P. O. Box 596, 1 Safe 
Laboratory apparatus (See advertisement on page 44) apolis 6, Ind and 
Graphic recording & contract-making electri 
Eby, Inc Hugh 18 W. Chelten Ave., Philadel Electro-Tech Equipment Co., 119 Lafayette St., New struments. time speed, condensate purity Fas 
phia 44 Pa York 13, & vacuum recorders, telemeters & portable Li 
Relays & radio part Ammeters, voltmeters, power analyzers, bridges transformers — 
(See advertisement on page 20) ats 
Bod ebs 131 t 1 St e irk , , . Ty ata oO4 atric =“ 
Eck & Kr Wwe H New York 11, N. ¥ Siectrenite: Associates, “Ine., 61 Brighten Ave., Lone - em 7 tg Tube Cory 240 N. Kilpa by 
Eclipse-Tioneer D Bendix Aviation Corp., Bendix Branch, N. J x ine tube Car 
N Aircraft and electrical instruments 
Aircraf elects | & mechanical accessories Electronic Controls Inc., 69 Glenwood Place East Ever Ready Thermometer Co 1118 Bedford Fee 
Orange, N. J New York, N 4 ee 
Eder Instrument Co 1849 N. Halsted St., Chicago Electronic controllers and timers for counting, light Calorimeters, thermometers Ast 
4, ak as Fe 
Pocke roscop Everson Mfg. Co 914 W Huron St Chi Bu 
(See advertisement on page 69) Electronic Development Lab 655 W. 19th St., Chi Chemical feeders An 
cago 8, Il ge 
Edelmann & ¢ } 2332 Logan Blvd., Chicago 47, Electronic apparatus Exact Weight Scale Ce 944 West 5th Ave ( Ye 
I ; . a é bus 8, Ohiec cil 
Automotive test !nstruments Electronic Mfg. Co., 110 8S. Second St., Harrisburg, Over-and-under weight scales & indicators for Re 
Pa lustrial purposes 
Edin Co., 207 Main St., Worcester, Mass. Oscillators, voltmeters Fe 
Wecitograpns and snctiiovenpes Electronic Products Co., 5330 E. Olympic Blvd., Los ee 
(See advertisement on page 77) Angeles 22. Calif ' 
Edison, ine., Thomas A., Instrument Div., West a a oo Se i Fe 
Orange, N. J. Electronic Tube Corp., 1200 E. Mermaid Lane, Phil- St 
Scaled-in-glass control devices, including thermostatic adeiphia, Pa ei 
switches, fire detection thermostats, & timing relays. Cathode ray oscillographs 
Hermetically sealed thermostatic valves. Special con Fairbanks, Morse & Co 600 So. Michigan A F 
trol equipment Electrons, Inc., 127 Sussex Ave., Newark 4, N. J Chicago 5, Ill R 
(See advertisement on page 87) Gas-filled & grid-control rectifier tubes Scales Pp 
Elcor, Inc 1501 W. Congress St., Chicago 7, Ill Electyme Motor Products Co., 565 W. Washington St., Fairchild Camera & Inst. Co., 88-06 Van Wyck B 
Fractional H. P geared, ungeared, synchronous, ca- Chicago 6, Ill Jamaica 1, N. Y. F 
pacitor, and PD. C. motors Clocks and timers Instrument motors, servo-motors,, navigational R 
struments, oscilloscope- and X-ray recording cameras R 
Eitzen Cx Louls C 17 W. 60th St., New York 23, Elematic Equipment Corp., Chicago 21, ITIL. u 
N. ¥ Pyrometers Falstrom Co., 147 Falstrom Ct., Passaic, N. J. 
Extensometers Steel instrument panels, panel board assemblies f 
Elgin National Watch Co Elgin, Tll., Industrial bicles, totally enclosed weather & vermin proof I 
Electric Auto-Lite Co., Instrument & Gauge Div., Products Dev., Aurora, Ill strument enclosures & steel cabinets. 
Toledo 1, Ohi Watches, clocks, gages, gaging fixtures and mi- (See advertisement on page 4) 
Pressure & vacuum gages, speedometers, tachometers crometers , 
& thermometers Farnsworth Television & Radio, Fort Wayne, Ind ‘ 
Ellison Draft Gage Co., 214 West Kenzie St., Chi- Industrial television systems ' 
Electric Design & Mfg. Co., Burlington, Iowa cago 10, Iti. 
Electrical instruments Manometers, draft gages, orsats Farrand Optical Co., Inc., Bronx Blvd. and E 
(See advertisement on page 55) St., New York 66, N. Y. | 
Electric Eye Equipment Co., Danville, Til. Scientific instruments 
Automatic inspection devices Eltron Inc.. 407 N,. Jackson St., Jackson, Mich. 
Farrel-Birmingham Co., Inc., 25 Main St., Ansor 
Electric Heat Control Apparatus Co., 507 Fifth Ave., El-Tronics, Inc., 2647 N. Howard St., Philadelphia Conn, 
New York 17, N. ¥ 33, Pa. Calipers for checking roll diameters & gear t 
Laboratory ovens Electrical instruments, nuclear measuring devices comparators 
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—ERDCo — 


PRECISION 
~~ INSTRUMENTS 


For Industry and Laboratory 


Typical examples are: 

Subminiature Amplifiers 

“Indicators and controls 

Tachometers — electrical, with or 
without contact with machine 

Pressure Transducers 


Photoelectric Controls 


Machinery Analysis Stethoscope 


Engine and Vehicle Test Equipment 
Custom Built Indicating and Con- 


trol Devices 


— QUALITY —— 




















Write for Information. 


ENGINEERING RESEARCH 
AND DEVELOPMENT CO. 


Box 166 Hinsdale, Ill. 








Farris Engineering Corp., 436 Commercial Ave., Pal- 
isades Park, N. J. 
Safety and relief valves; naval and aircraft regulators; 
and hydraulic remote controls 

(See advertisement on page i13) 


Fassett Co., Inc., C. M., W. 21 Main Ave., Spo- 
kane 8, Wash 

Laboratory supplies 

Fast & Co., John I 3105 N. Crawford St., Chicago 
41, Til. 

Capacitors 

Fecker, J. W., 2016 Jerrysville Ave., Pittsburgh 14 
Pa. 

Astronomical instruments 


Federal Anti- Capacity Switch Corp., 1200 Niagara St 
Buffalo, N. Y 
Anti-eapacity switches 


Federal Instrument Co., 14-02 Broadway, Long Island 
City 2,N.Y. 
Resistors 


Federal Mfg. & Eng. Corp., 211 Steuben St., Brook- 
lyn 5, N. Y¥. 

Microscopes 

Federal Classifier Systems, In 127 N. Dearborn 
St., Chicago 2, Ill. 

Particle size classifiers 


Federal Products Corp., 1144 Eddy St., Providence !, 
R. 
Precision measuring instruments 

(See advertisement on page 54) 


Federal Telephone and Radio Corp., 100 Kingsland 
Road, Clifton, N. J. 

Radio transmitting and direction finding equipment, 
transmitcing tubes, field intensity meters 


Feiler Engineering Co., 945 George St., Chicago 14, Ill. 
Electrical Instruments 
(See advertisement on page 74) 


Fellows Gear Shaper Co., Springfield, Vt. 
Gear checking machines & involute measuring ma- 
chines 


Fenwal, Inc., 3 Main St., Ashland, Mass. 
Industrial thermostats 


Ferguson Co., 814 Ridgely St., Baltimore 30, Md. 
Laboratory supply house 


Ferner Co., R. Y., 110 Pleasant St., Malden, Mass. 
Precision instruments 


Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York 20, N. Y. 


Electrical instruments 


Ferris instrument Corp Boonton, N. J 

Laboratory & production testing equipment radio 
noise & field strength meters & special electrical 
instruments 


Fidelity Machine Co., 3906 Frankfort Ave., Philadel 
phia, Pa. 

Abrasion testers 

Field Electrical Instrument Co 2432 Grand Con 
course, New York, N. Y. 

Electrical instruments 


Fischer & Porter Co., 37 County Line Road, Hat- 
boro, Pa. 

Rotameters, sight flow meters, automatic flow con- 
trollers, precision optical cells, precision bore glass 
tubing & special precision glass apparatus 


Fish-Schurman Corp., 230 East 45 St., New York 17, 
G V¥. 
Scientific instruments, optical, technical & scientific 
glass & porcelain 

(See advertisement on page 1/6) 


Fisher Governor Co.,. Marshalltown, Iowa 
Motor control valves & regulators 


Fisher-Pierce Co., 70 Ceylon St., Boston 21, Mass. 
Photoelectric controls, relays, timers 


Fisher Research Laboratory, Box 640, Palo Alto, Calif. 
Leak detector & pipe finder. Electronic equipment 


Fisher Scientific Co., 711 Forbes St., Pittsburgh 19, 
Pa. 

Standard & special equipment & instruments fer 
chemical, biological & metallurgical laboratories 


Flader, Inc., Fredric, 583 Division St., North Tona- 
wanda, WN. Y. 
Aircraft Instruments 

(See advertisement on page 88) 


Feischauer & Son, F., 89-36 187 Place, Hollis, L. L, 
aa 

a. 
Instrument makers 


Flight Research Engineering Corp., P. 0. Box I-F, 

Richmond |, Va. 

Servomechanisms and automatic control systems 
(See advertisement on pages 23, 91) 


Fonda Gage Co., 53 Daly St., Stamford, Conn 


Gage blocks 


Ford Engineering Co., Box 163, Los Angels 41, Cailf 
Voltage dividers 





Ford Regulator Valve C 1403 Broome 8 New York 
is; W.. ¥. 
Regulating valves 
Foster Engineering Co., 835 Le hA Union, N. J 
Control valves 
Foxboro Co., 46 Neponset Ave Foxboro, Mass. 
Indicatir recording & contr n nstruments 
pressure temperature humidity leve « flow 
(See advertisement on page 15) 

Fraser Development Laboratory Cutter Mill Road 
Gre Neck N Y 
Fluxometer for measurit I et f i iss 
I Glass Work } I I St ( 
hohecken, Pa 
H meter thermome & 
Frederick ( George H I I 
Glas i ruments & DI 

former Compa W ~ 

N. ¥ 
Frick Co., Inc Waynesboro, Pa 
Float valve controls & electr ntr re era 
& air conditioning machiner 
Friez Instrument Div., Bendix Aviation Cory Balti 
more 4 Md 
Temperature & humidity controls is & ker cor 


trols, damper motors, electrical relay temperature 


& humidity indicators & recorders psychrometers, 
draft gages, anemometers, CO» analyzers 

ji > 
Fuess, Inc., R., 39 West 60th St New York 23, 
m Xs 
Scientific instruments 
Fuel Watchman, 77-29 138 § Flushir L. I N. ¥ 


Fulerum Oi! Company, Franklin, Pa 
Instrument oils 

(See advertisement on page 65) 
Fuller Co., 110 Bridge St Catasauqua, Pa 
Bulk material level controllers 
Futon Sylphon Div., Robertshaw-Fulton Centrols Co 
Knoxville 4, Tenn 
Temperature & pressure regulators 
thermostat diesel controls; automobile 
thermostats; air conditioning 


sylphon bellows; 
assemblies ‘ 
controls 
Furnas Blectric Co., 300 McKee St Batavia, Ill 
Pressure controls 

Furst Electronics, 12 8. Jefferson St., Chicago 6, IIL. 
Electronic instruments 
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Gaertner Scientific Corp., 1201 Wrightwood Ave., Chi- 
cago 14, Ii. 


Measuring instruments ncluding toolmaker icro 
scopes micrometer slides micrometer microscopes 
comparators, interferometers, spherometers, microscopes 


& telescopes for bservation & inspectior t e re 


cording levices including chronographs & 
levices dividing machines for 


circular scales; 


engraving 
goniometers spectroscopic equipment 
& accessories 

(See advertisement on page 124) 


Gallien, R. P., 220 W. 5 St la Angeles 13, Calif 


Instrument lathes & tools 


Gardner Laboratory, In Henry A 4723 Elm S8t 
Bethesda 14, Md 
Scientific instruments devices 


automatic inspection 


Gas Appliance Specialties Co., 57th St., bet. Northern 
Blvd. & 32nd Ave., Woodside, New York, N. Y 
Gas regulators 


Gates & Co., Geo. W., Franklin Sq Long Island 
Co, &. ¥. 
Light sources & etching compounds for glass & quarts 
Gauthier, Donat A., 7408 Poe Ave., Detroit 6, Mich. 
Gasoline measuring devices & automobile service sta 
tion testers 


Geler & Bluhm, iInc., 607 River St.. Troy, N. Y. 


Mechanical devices & spirit level vials 
(See advertisement on page 65) 


Gelber, Samuel S., 441 Plymouth Ct., Chicago 6, Ill 


Balancing machines 
Genales, Andrew, 29 Second Ave., Nyack, N. Y¥ 
Toolroom test indicators 


General Biological Supply House, Inc., 761 East 69th 
Pl., Chicago 37, Ill 

Biological laboratory supplies 

General Cement Mfg. Cx 919 Taylor Ave., Rockford, 
Il 


Switches, cement tester, and spark plug tester 


General Control Co., 1200 Soldiers Field Rd., Boston 
34, Mass 

Electrical switches 

Glendale |, Calif 


General Controls Co., 801 Allen Ave., 


Pressure, temperature & flow control 

(See advertisement on page 37) 
General Electrie Co i River Rd Schenectady 5, 
8. ¥. 
Electrical instruments & mete 

(See advertisement on page It! 
General Electr ( 1 Bost A i 
{ r 
R « 
( ral } ( ( ) 
P M 
M 
G I ( I 
s y 
} 
( j ( 

a) 
I 
( | ‘ 
M k \ 
M | 

«& 

(ret }’ I r 
York 1 N ) 
Gener I I ( I \ N 
York 16, N. ¥ 
Furna 
General Radi ( > Ma t 4 ( 
bridge , M 
Radi & electrical measu t er for lal 
ratory «& industrial use rot i no) s¢ meas 
ring equipment easuring & teet equipmer for 
electrical communicatior syster 
General Regulator Cort 65 Broadway, New York ¢ 
_ 
Combustior iraf liquid level & pr ure ntrols 
General Scientifie Corp {829 8 Kedzie Ave Chi 
cago 32 Til 
Lenses & photoelectric 
General Test Equipment ( 8 Ar e Park, Buffalo 
rN. Y 
Pen size radio signal urce ilso specia ipparat 
Geophysical Instrument Co Ke Bivd. & N St 
Arlington, Va 
Instruments & accessories for prospecting for 
minerals water bedrock; al eq " akir 
measurements in well radioactivity ir r 
Geotechnical Corp., 3712 Haggar Drive, Dallas, Texas 


Geophysical instruments 
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Micrometer Slides 
Standard Scales 
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Manual 
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INTERFEROMETERS 
Michelson 

Fabry Perot 
Thermal Expansion 





























Compensators 
Polarimeters 
Polariscopes 
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Creep Test Instruments 


Micrometer Microscopes 


Toolmaker Microscopes 


DIVIDING MACHINES 


POLARIZING APPARATUS 


THE GAERTNE 


1208 Wrightwood Ave. 


SCIENTIFIC CORP. 






















OPTICAL TEST INSTRUMENTS 


Optical Benches 
Spherometers 
Spectrometers 
Microscopes 
Telescopes 
Refractometers 


SPECTROGRAPHS 


Infrared 

Quartz 

Raman 
Spectroscopes 
Monochromators 


PHOTOMETERS 
Martens 
Spectrophotometers 
Microdensitometers 


MISCELLANEOUS 
Chronographs 
Laboratory Supports 
Precision Ruling 





2 EE A 


Chicago 14 : U.S.A. 



















G. & G. Precision Works, 







































































dena |, Calif 
Aircraft instruments 
(See advertisement 



































Gilman Scientific Instrument 
Pasadena 7, Calif 
Seismographs 









































Gilmore, E. R., Box 5718 
burgh 8&8 Pa 
Gas leak stethoscopes 

































































Static & dynamic balancing 
































Belmont, Calif 
































Furnace controls 


























Aireraft instrument testing 














automatic control instruments 












































ment investigating agencies 














Globe Tool & Engg. Co., 410 
Ohle 
Dynamic balancing equipment 






































Glogau & Cer 
Th 
Calipers 





Inc., 1912 W 


























G-M Laboratories, Inc., 4326 
Til 









































N. ¥ 
Thermometers, hydrometers, 
eters 












































Goerz, American Optical Co., 
St., New York 16, N. Y. 























optical units to specification 












Ave Long Island City 1, N. 
Mechanical optical & electrical 


Giannini & Ce., G. M., 285 West Colorado St., Pasa- 


Gisholt Machine Co., Madison 3, Wis. 


Glass Engineering Laboratories, 
Laboratory apparatus; ultra-speed 


Gleason-Avery, Inc., Auburn, N. Y. 
& lobe Industries, Inc., 125 Sunrise Place, 
terval timing istruments, aircraft 


Globe Phone Mfg. Corp., Reading, 
Pipe locating equipment, leaky 
aids, secret phone or listening equipment for govern- 


Galvanometers and galvanometer 


G. M. Manufacturing Co., 50 West 3 St., New York, 


Photographic lenses, optical prisms & flats, and other 





Goetze Niemer Co., 808 Francis St., St. Joseph 1, Mo. 
Laboratory supply house 


Gogan Machine Corp., 1440 EF. 55 St., Cleveland 3, 
Ohio 
Automatic hardness testers 


Goldak Co., 1544 W. Glenoaks Blvd., Glendale 1,, 
Calif 

Surveying instruments, pipe locators, leak detectors 
Goodrich Co., B. F 


Ohio 
Vibration absorbers 


, 450 South Main St., Akron, 


Gordon Co., Claud C., 3000 8S, Wallace St., Chicago 
16, Ii 

Pyrometers, metallurgical testing machines, thermo- 
couples, thermocouple wire, lead wire, insulators 


Gorrell & Gorrell, Haworth, N. J 
Equipment for biological & psychological work 


Gotham Instrument Co., 149 Wooster St., New York 
i ie A 
Indicating dial & recording thermometers 


Gotham Scientific Co., 106 Water St., New York 5, 


Laboratory supplies 
Gow-Mac Instrument Co., 22 Lawrence St., Newark 5, 
N. J 


Thermal conductivity gas analyzers & gas analysis 
cells 
(See advertisement on page 2!) 


Graflax Corp., 154 Claressa St., Rochester, N. Y. 
Scientific cameras 


Graham-Mintel Instrument Cc 
Cleveland 15, Ohioe 
Precision measuring instruments 


2443 Prospect Ave., 


Gray Instrument Co., 64% W. Johnson St., Philadel- 
phia 44, Pa. 
Scientific instruments 


Grayhill, Inc., 1 N. Pulaski Rd., Chicago, Il. 
Switches 


Green, Henry J., 1191 Bedford Ave., Brooklyn 16 
N. Y¥. 
Meteorological instruments 


Greene Bros., Inc., 1810 Griffin St., Dailas 2, Texas 
Laboratory supplies 





Regulator Co., 
governors, pressure 
regulators for gas or liquid 


Hagan Corp., 
Combustion control equipment; 
gages for law pressure gas 





Hardwick, Hindle, Ine., 


Hart Mfg 


Moisture Gauges, 


Greenfield Tap & Die Corp., 
Machine shop gages 


Greiner, Inc., Emil, 20-26 


Y. 


Laboratory supplies 








Co., E., 8 Wayne 


Thermometers, hydrometers 
glassware 


Co., A. J., 417 East 


Laboratory supplies 


Griswold Mfg. Co., F. T 


Guardian Electrie Mfg. Co., 


12, Il 


and d-c relays 
Gubelman Publishing Co., 2-8 Garden St., } 
(See advertisement on page 


Co., B. F., 435 Clinton 


W. & L. E., 514 


Surveying & allied engineering 
& aeronautical navigation instrument 
ard weights & measures 


Gustafson Mfg. Co., G. D., 
Chicago 40, Ill. 
Instrument tools 
(See advertisement on page 


Hagan Bidg., 


recording, indicating 


combination 
(See advertisement on page 7) 


Halliburton Oil Well Cementing 
surveying instruments 


Hamiton Mfg. Co., Two Rivers, 
Laboratory furniture 














Watch Co., 


Hamme!-Dahi Co., 243 Richmond St., Providence 

Automatic control valves 

(See advertisement on 
& Sons Co., John E., 
Haddonfield, N. J 

Navigational instruments 


Hanovia Chemical & Mfg. Co., 


mercury are lamps 


Corporation, 1501 


Filter for instrument air 


Hansen Co., Wm., 165 Silverbrook Ave., 
and clocks 


Co., R. E., 416 Ward Bidg., 


Production counters 


Hart Moisture Meters, Grand Central Terminal 


testers 


Radio Laboratories, 
Cambridge, Mass. 
Electronic apparatus 


Harvey-Wells Electronics, Ine. 
navigational 


Hasler-Tei Co., 30 Vesey St., 
indicators, portable, 


Instrument Co., P. 


instrument engineers, 


Instrument Co., 1315 


Colo. 
Instruments & apparatus for 
measurements & control 


Hawk Eool & Engineering Co., 


Mich. 
& testing devices 


Haydon Co., A. W., 111 W. Main St., 


and timers 


124 Please mention THE 1950 INSTRUMENTS INDEX when writing. For addresses, see pages 117-136 


1190 67th 







Lancaster, 
Chronometers & watches 


Inside Back Cover 


40 Herman 


see Kaydel 


instruments 








enfield ‘ 





on manufacturing Co., Torrington, Conn. 
s Motors, automatic timers 




















. ypenranous 
_ (See advertisement on pages 106, 107) 
ges Seientifie Appliances, 202 N. Broadway, Urbana 
ayes 
2 jentifie instruments 
lk - ; 
Corp.. P. 0. Box 299, Michigan City, Ind. 
a astion instruments & automatic combustion con 
t m 
a advertisement on pages 37, 46, 59, 60) 
y.8 Instrument Co., Inc., 2633 Trenton Ave. Phila- 
a -Bbsiphia 25, Pa. 
Irnermometers & hydrometers, remote control equip 
ent P 
+ f ae (See advertisement on page 1/3) 

u t HD Electric Co., 919 N. Aberdeen, Chicago Ill 

yw split core ammeters, demand meters 
Hebler CO., W. O., Central at Long Ave., Hillside, 
X 
Electrical gas analyzers 

St., Nowark ; . 
Heil Chemical & Mfg. Co., 216 S. 4 St., St. Louis 

12) 9, Me. 

"1 Laboratory supplies 

NI y 
xeiland Research Corp., 130 E. Sth Ave., Denver 9, 
Colo. 

Tr Y Geophysical instruments, photoflash synchronizers, gas 
aon jetectors, oseillographs, strain gages, vibration de- 
nents sectors, recording cameras & industrial instruments 

(See advertisement on page 
Brook Rd., Newton, Conn. 





Helse Bourdon Tube Co., 
pourdon tube devices 
(See advertisement on page 52) 


Paulina sy 






116) 





Helicold see American Chain & Cable Co 





Pasadena 8, 





1011 Mission St., South 





Helipot Corp., 
Calif. 
Rheostats, 





voltage dividing resistors 
































Heinrich Co., Carl, 677 Beacon St., Boston, Mass. 
Astronomical instruments 
b Heller Co., George K., 1540 Ridgely St.,. Baltimore 
a 
, 30, 3 
‘ ft 4 Manual motor controls 
an Hellige, Inc., 3718 Northern Bivd., Long Island City, 
nN. Y. 
Scientific instruments, laboratory & bacteriological 
7 supplies 
en, OF (See advertisement on page 110) 
Henderson & Co., H. B., East Liverpool, Ohio 
Pyrometric cones 
Henry Valve Co., Inc., 3215 W. North Ave., Melrose 
Park, TL 
Control valves 
dence, R. | Henschel & Co., inc., John, 105 E. 29th St. New 
York 16, N. Y. 
Cover ) Drawing instruments 
Washington Henson Co., Fred C 3311 E. Colorado St. Pasa- 
dena, Calif. 
Eleetroscope 
St.. XN Henszey Co., Watertown, Wis. 
Feed water meters, flow indicators continuous blow- 
down, heat exchangers and boiler feed regulators. 
Also meters and flow indicators for corrosive chem- 
Pittsburg! icals, 
Herbach & Rademan, Inc., 522 Market St., Phila- 
delphia 6, Pa. 
les, Mict Electronic instruments 
Herman Stone Co., 324 Harries Blidg., Dayton 2, 
ewark Ohio 
Precision granite surface plates 
— Herron Optical Co., 705 W. Jefferson Blvd Los 
_ Angeles 7, Calif. 






Lenses, mirrors and optical parts 








Indian- 









Hetherington & Berner, 701 Kentucky Ave., 


apolis 7, Ind 
Fluidometers 






Hetherington & Son., Inc Robert, P. O. Box 204, 


Sharon Hill Pa. 
Switches 







Mfg 1388 8. State St., 


Utah 


Heusser Instrument Co., 
Salt Lake City 1, 


Analytical balances 







Hevi Duty Electric Co., Milwaukee 1, Wis. 


Electric furnaces 






Hewlett-Packard Co., 395 Page Mill Road, Palo Alto, 


California 
Electronie equipment 







Hexacon Electric Co., 159 W. Clay Ave., Roselle Park 
N. J. 





Electric soldering irons 





Heyman Mfg. Co., 530 Michigan Ave., Kenilworth 
N. 2. 





Inspection instruments 





H & H Thermostats, Inc., 682 Broadway, New York 
12, N.Y. 

Allimeters, recording 
exireme temperatures 





thermometers, recorder ink for 





















Hickok Electric Instrument Co., 10514 Dupont Ave., 


Cleveland 8, Ohio 


Elestric indicating instruments 
Hiergesell & Sons, Wm., 295 Pearl St., New York 7 
MN. FE 

Thermometers & hydrometers 

High Voltage Engineering Corp University Road 
Cambridge, Mass. 

High voltage devices 

Hillyer Instrument Co., Inc., 54-60 Lafayette St., Ne 
York 13, N. Y. 

Computers and inspection devices 

Hoke, Int 148 S. Dean St Englewood, N. J 
Regulators 

Holtzer-Cabot Electric Co 125 Amory 8S B 19 
Mass. 

Fractional Horsepower Motors 

Hopp Press, Inc 460 W. 34 St., New York 1, N. Y¥ 
Nameplates, dial faces, scales, instruction plates 
Houston Technical Laboratory, 2218 Branard St 
Houston 6, Texas 

Gravity meters for geophysical prospecting 

Howe & French Inc., 99 Broad St., Boston 10, Mas 
Laboratory supplies 

Howe Scale Co., Rutland, Vt 

Scales 

Howland Optical Co., 29 Cottage Place, Nutley, N. J 


Optical flats lenses, magnifiers 

Hull Mfg. Co., P. O. Box 246, Warren Ohio 
Compasses 

Humboldt Mfg. Co 2014 N. Whipple St Chicago 
i. aa 

Cement & concrete testers 

Huppert Co., K. H 6830 Cottage Grove Ave., Chi 
cago, Ill 

Laboratory furnaces 

Hydraulic Div., New York Air Brake Co 120 Lex 
ington Ave New York, N. Y¥ 

Hydraulic control systems 

Hydraulic Equipment Co 1104 E. 222 St Clevelaad 
17, Ohio 

Gage testers 

Hytron Radio & Electronics Corp., 76 Lafayette St., 
Salem, Mass 

Electronic tubes 

Ideal Industries, Inc 1420 Park Ave., Sycamore, Ill 
Insulation testers & revolution counters 


P. 0. Box 891, 


ideal Laboratory Tool & Supply Co., 

Cheyenne, Wyo. 

Aircraft instrument test apparatus sensitive needle 
valves 


(See advertisement on page 1!9) 


IMlinois Testing Laboratories, Inc., 420 N. LaSalle St., 


Chicago 10, II. 

Indicating pyrometers, resistance thermometers py 
rometer controllers air velocity meters, metal detectors 
(See advertisement on pages 8, 9) 

Impact Register Co., 510 N. Neil St., Champaign, Ill 

iit. 

Instruments for determining and recording impact 
received by railroad cars and riding qualities f 
railroad cars, automobiles 

Indiana Steel Products Co., 6 N. Michigan Ave., Cl 


cago 2, Ill 


Instrument magnets 





Industrial Condenser Corp., 3243 N. California Ave 


Chieago 18, Ill 
Oil paper & electrolytic capacitors 
Industrial Electronics, Inc 21 Henry St Detroit 1 


Mich. 


Cathode-ray oscillograph 


Industrial Engineering Corp., Rea Bldg., Terre Haute 
Ind 
Relays 
Industrial Filter & Pump Mfg. Co., 1621 Carroll Ave 
Chicago 12, IlL 
Salt spray testers 
industrial instruments, Inc., {7 Pollock Ave., Jersey 
City 5, WN. 
Electrical measuring & test equipment 

(See advertisement on page 69) 
Industrial Pyrometer & Supply C« Alton, Ill 
Thermocouples 
Industrial Scientific, Inc 317 Nagle St Houston 1, 
Texas 
Laboratory supply house 
Industrial-Scientifie Supply Cx 1014 Taylor St... 


Fort Worth 1, Texas 
Laboratory supplies 








Industria 
N. J 








| Timer ¢ 


rp 117 


Edisam PI 


ace 


Newark 5 


Industrial timers, motor driven, with automatic reset 
Controllers, signals, testing equipment for electrica 
parts (operation or life test 

Industro! Corp., 88-35 76th Ave., Glendale, L. 1. 27 
n ¥ 

Cycle controllers instrument panels and iry 

(See advertisement on page 108) 

Inferno ¢ Box 1138 Shr por ”, La 

Combustion instruments 

Instron Engineerir Corp Hat k S Q 

Mass 

resting machines 

Instrumaster Industri¢ Ir 160 W. Jackson I 1 
Chicago 12, I 

Drawing instruments 

Instrument Development Labs Ir WwW 4 
Williston Park, L, L, N. ¥ 

Photoelectric color analyzers 

Instrument Electronics, 253-21 Northe Bivd I . 
Neck, L. I a 

Electronic instruments 

Instrument Laboratories 315 W. Walton Pia ri 
cago 10, Ill 

Electrical testing sets 

Instrument Laboratory In P. O. Box 4098, I ty 
Station, Seattle 99, Washington 

Counting & indicating instruments 

Instrument Repair & Mfg. Co 1258-48th Ave Ouk 
land 1, Calif 

Diaphragm valves and controllers 

Instrument Resistors Co., 1036 Commer Ave I 

N. J 

Instrument resistors 

Instruments Corp 1 N. Central Ave Baltimor ? 
Md 

Meteorological instruments 

International Business Machines Corp ) Madison 
Ave New York 22 2 

Scales & time instruments 

International Equipment Co., 1284 Soldiers Field Road 
Brighton, Boston 35, Mas 

Analytical centrifuges 

International Instruments, Ir 1 Ea s New 
Haven 11, Conn 

Electrical instruments 

International Rectifier Corp., 6809 $. Victoria Ave. 
Los Angeles 43, Calif 

Photoelectric cells and dry dise rectifier 

(See advertisement on page 28) 

International Register ( 2620 W Was!l Blvd 
Chicago 12, Ill 

Coin meters—timers for electric rar «& i ’ ’ 
International Resistance Co 101 N. Broad St Phila 
lelphia 8 Pa 

Metallized & wirewound fixed & variable resi 
cluding high voltage & high frequency pe 
Islep Radio Mfg. Corp Fo { Bee s I 7] 
N 

Amplifiers 

Ithaca Scientific Instrumer ( Ithaca + Y 
Drawing instrumer 


Jackson Electrical Instrument { 8 S. Pat n 
Bivd., Dayton 1, Ohio 
Radio testing equipment 
Jacobs Instruments, 4718 Bethesda Ave , 1 14 
Md 
Sallistic instruments 
Jaeger Watch Cc Ine 04 East 45th St New York 
if, me. 2 
Automobile clocks. timepieces for aviatior and ma 
hronomatic tachometers & true airspeed indi 
Jansson Gage ¢ 19206 Glendale A De i 
Mich 
Gages gage block pecial, buil ip: flush pir and 
thread gages arboloy or eel 
Jardur Import Co 875 Broadwa New York N y 
Chronographs & stop-watche 
Jarrell-Ash Co., 165 Newbury St Boston 16, Mass 
Representatives for Adam Hilger, Ltd ar acturers 
f optical instruments 

(See advertisement on page 72 
J B L Instrument Co., Sycamore & Mill Rd. Clifton 


Heights 


Rotary 
way 


Pa 


instrument 
signal 


gear 
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switches 
jecade 


transformer 


resistance 
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Kepceo Laboratories 
Kessler Co., Walter H., 


Thermometers and hydrometers 


Knitting Machine Co., Keuffel & Esser Cx 








87 Foellsway, Somerville 


(See advertisement 


King Engineering Corporation, 


(See advertisement (See advertisement on page 56, 66) 


Kollmorgan Optical Co 


(See advertisement on page 


advertisement on page 69) 

















Kelley-Koett Mfg. Co., 


(See advertisement on page 84) 


Lampkin Laboratories 
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NEW DESIGN 


SURFACE-TYPE THERMOCOUBLE 
WITH THE “QUICK TIP" ¢ 

























































































‘ 


Read temperatures up to 1000°F. on stationary 
surfaces almost instantaneously with the J-8.7 
SA-300 ther ple. it is especially useful jin 
checking heat systems and appliances. 
To use, a attach to a calibrated instrument 
and press the flat thermocouple junction agains: 
the surface of the heat zone to be measured. 
Spring pressure behind the junction, and a slight 
swivel in the renewable Transite tip insure firm 
contact for extremely rapid reading. 
Simplified design has made important cost sov- 
ings possible. 
MODEL SA-300, iron constantan, with 4” handle 
and 5’ flexible lead, total res. 3.5 ohms, U.S.A 
net each, F.0.B. New Haven............ $5.00 
(Interchangeable for all Models 32-)p-2 
thru — 5 Oven Testers, also Models 60-JRT 
and 61-JRT All-Purpose Temperature Testers, 
where iron-constantan is required. This 
thermocouple is also available in chromel- 
and copper tantan upon special! 


order.) | 
‘Br Ask for Bulletin 549 on 
the complete J-B-T Line. 








J-B-TINSTRUMENTS, INC, 


443 Chapel Street * New Haven 8, Conn. 





Landis & Gyr, Inc., 104 Fifth Ave., New York 
N. Y. 
Electric integrating meters; indicating & grapl 


mand meters for KW KVA reactive; prep: 
meters; totalizing & remote; time switches; 
wound escapement or synchronous motor type 


astronomic dials; miniature ball bearings 
(See advertisement on page 27) 


Lane Wells Co., Instrument Div., and Ray Contr 
717 North Lake Ave., Pasadena 19, Calif 
Spectographs and recording spectrometers 


Lansing Engineering (x Electronics Div 
Kalamazoo St Lansing, Mich 
Counters & timers 














La Pine & Co., Arthur S., 114 W., Hubbard St., ¢ 
cago 10, Ill, 
Laboratory supplies 








Larrimore Sales C« P 


Magnifiers 


Lavoie Laboratories Morganville, N. J 


Ultra high frequency precision frequency me 
Lawrence & Hill, Inc 142 Main Ave Wate 
N. ¥ 

Gages & gaging fixtures 

Leach Relay C« 5915 Avalon Blvd Los Ange 
Calif 

Relays 


Lear, Inc 110 Ionia Ave., N. W Grand Rat 
Mich 
Electronic & mechanical aircraft accessories; aircr 


radio equipment, radio compasses, et« 


Lectrohm, Inc 1910 W. 25 Pl., Chicago 50, I 
Resistors 


Leeds & Northrup Co 1970 Stenton Ave. Phila 
phia 44, Pa 

Electrical measuring instruments for both labors 
& plant. For laboratory bridges, galvanometers 
tentiometers photometric equipment, test sets 
standards For plant indicators, recorders & 
troilers for chemical concentration, CO», curre 
electrolytic conductivity frequency gas analysis 
midity, Kw, Rkva, light, electrical load, pH, press 
pyrometry, radiation, smoke density, speed tempe 
ture, veitage, Speedomax Recorders, Centrimax fF 
meters & Metermax Combustion control Systems 


Leitz Ine E., 304 Hudson St., New York 13, N 
Optical instruments 


Lektra Labs., Inc., 30 E. 10 St., New York 
Timing devices 


A 















Stationary 
the J.B.7 
Useful in 


instrument 
mM Against 
measured. 
d a slight 
sure firm 


cost say. 


” handle 
U.S.A, 
-.. $5.00 
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ls 60-JRT 
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n special 
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on 


Conn, 


irre 














ook Instrument Co., 2010 Chancellor St., Philadel- 


ja 3 Pa. 
jeal and technical instruments 


rt Electric Co., 1118 County Road, San Carlos, 


wet 3 frequency transformers, metallic dust cored: 
niuctors, electric wave filters 
yn 


estie Co-+ Lyndhurst, N. J. 
pressure reducing valves, pump 


jure regulators Ss 
(See advertisement on page 


governors, tempera 


16) 





Leupold & Stevens Instruments, 4445 N. E. Glisan St 

portland 13, Ore. 

pecorders & indicators, for irrigation, power, water- 
for hydraulic laboatories. 


works, sewerage. Equipment 

gpow-rain recorders, hydrographic accessories, transits, 
jevels 

tevin & Son, Louis, 782 E. Pico Blvd., Los Angeles 
Calif. 

instrument lathes 

tewis & Co., J. B., 3324 Main St. Hartford 5, Conn 
ane: controls, adjustable speed-electronic exciters 


Lewis Engineering Co., 52 Rubber Ave., Naugatuck, 


Conn. 
portable pyrometers, potentiometers, resistance ther- 
nometrs & Other electrical tmperature measuring ‘Je 
ces 


(See advertisement on Back Cover) 


tewyt Metal Products, 60 Broadway, Brooklyn 11 
NY 
instrument housings 


Lindberg Engineering (C« 2450 W. Hubbard St., 
Chieago 12, Ii 

Laboratory furnaces and controls 

Lincoln Park Industries, Inc., 1719 Ferris Ave., Lin- 
oln Park 25, Mich. 

precision inspection equipment 

Linde Air Products Co., 30 E. 42nd St New York 
17, ae 

Gas gages, gas flowmeters, oxygen regulators 

Link Aviation Devices, Inc Binghamtor N Y 
\ireraft navigational instruments 

Link Engineering & Mfg. Ce 13845 Elmira S8t., 
Detroit 27, Mich 

Spring testers 


Liquidometer Corp., 36-16 Skillman Ave., Long Island 
City 1, N. 


Liquid level gages 


(See advertisement on page 57) 
Liquid Scale Gauge Co., 100 N. First St., Minneapolis 
Minn 
Liquid level indicating gages 
Littelfuse iInc., 4757 WN. Ravenswood Ave., Chicago 
40, UL 


Low amperage precision fuses & fuse mountings 


(See advertisement on page 48) 


Lonergan Co., J. E., 213 Race St., Philadelphia, Pa 


Pressure gages 


Lord Mfg. Co., 1635 W. 12 St Erie, Pa 
Beaded rubber vibration isolation mountings & flex- 
ble couplings for practical horsepower motors 

& R Manufacturing Co., 577 Elm S8t., Arlington 


N. J 


Instrument cleaning machines & cleaning & rinsing 


solutions, Crystal cement 

Luers, J. Milton, 12 Pine St., Clemens, Mict 
Timers 

lafkin Rule C« 1730 Hess Ave., Saginaw, Mict 
Precision tools & measuring tapes 

Lumenite Electronic Cx 107 S. Dearborn St Chi 


ago 5, IN. 


Photoelectric controls 

Lundquist Tool & Mfg. C« 57 Jackson St Wor 
ester 8, Mass. 

Ammeters 


Lux Clock Mfg. (« 95 Waterbury 91 


Johnson St., 


Conn, 

Automatic timers & clock mechanisms 

Lyman Electronic Corp., 12 Cass St., Springfield 
Mass 

Radio test instruments 


Macalaster Bicknell Co 234 Broadway, Cambridge 
39, Mass. 


Laboratory 
Macheth Corp., 227 West 17th St., New York {{, N. Y. 


Hydrogen ion meters 
(See advertisement on pages 62, 


apparatus 


giass 
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Macbeth Daylighting Corp., 227 West 17 St., New 


York 11, N. ¥ 


Daylight lamps for titration & color matching 
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Laboratories In Springdale Conn 


tubes 


Machlett 
Vacuum 
Machlett & Son, I 220 East 23rd St New York 10, 
nN, ¥ 

Labcratory 


apparatus & supplies 


MacDonald Co., Inc., W. S. 33 University Road, Cam- 
bridge 38, Mass. 
Microammeters bolometers and sgnetometer 
(See advertisement on page 42) 
MacLeod & Hanopol, Chelsea & Joiner St Charle 
town Mass 
Radio testing instruments 
Madison Electrical Product Di John G Ruckel 
shaus (< Madisor N. J 
Chokes, resistances 
Magnaflux Cory 5900 Northwe Hiet ( 
1, Il 
Magnetic inspection equipmer 
Magnatrol Valve Cory 67 Fit Ave Hawthorne 
N. @Z 
Control valves 
Magnavox C Inc 131 I rR Fert W ‘ 
Indiana 
Electrolytic capacitors 
Magneswitct Inc 49 Ss «Of T 4 ‘ 
32, Il. 
Liquid level alarms and controller 


Magnetic Analysis Corp 12-44 12th St Long Island 
City 1, -H.. -¥. 


Magnetic inspectors for uniform cross-sectional steel 
Magnetrol, inc., 2110 S. Marshall Bivd., Chicago 73, 
Mh. 
Fiew and level controls 

(See advertisement on page 40) 
Mahady Co., E. F. 857 Boylston St., Boston 16, Ma 
Laboratory supply house 
Mallory & Co., Inc., P. R 3029 E. Washington St 
Indianapolis 6, Ind 
Capacitors, relays & switches 
Manbee Equipment Co., Inc 2517 West Madison St., 
Chicago 24 Il. 
Automotive service instruments 





Manning Maxwell & Moore, Ir Bridgeport Cor 
Thermometers, gli lial & recordir cor 
indicating & recording ntroller laphra " 
alves; tachometers barometer & 
Mansfield & Green, 1051 Power Ave Cleveland 14 
Ohio 
Gage and dead wei tester 

(See advertisement on page 49) 
Marble-Card Electr ( Gladstor M 
Fractional H TP? m r 
Marine Compa { Pembrol M 
Marine instrumer 
Marion | t al I r ( M 
I rica atir ru I 
Maris C« John M 4 S 
Laboratory apparat 
Marsh Corp., Jas. P $501 Howard St., Skokie, tl 
Indicating age recordir t ! 
recording  therr ter eft 
ment emt ture 
heatir en 

(See advertisement on pages 55, (04 
Ml } ‘ ( & I Vv J It 
Chica 80 «od 
Manuf er « rit 
« ! iver 1 

Marst ( I H W I 4 ‘ 
or} 
Labor ' nace 
Marshalltown Mf ( Mur I 
Pressure ages & indicating t 
Martin-Hubbard Corp., |i Beacon St., Boston 8 Mass 
Designers f electrical mechanical nd ptica 
truments 

(See advertisement on page 3!) 
Mason-Neilan Regulator Co., 1190 Adams St., Boston 
24, Mass 
Industrial control equipment for pressure m pe ‘ 
flow liquid level combustior & at Nat 
control valves pressure « acuun r ilat ‘ 
controllers; pump speed governor i pt ive re 
ulators; pipe strainers 

(See advertisement on page 39) 


For addresses, see pages 117-136 
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Massa Laboratories Inc $868 Carnegie Ave Cleve 
land 15, Ohio 

Acoust kc instruments sound pressure measurement 
standards 

Matthews Instrument Co 1129 Boylston St Newton 


Upper Falls, Mass 
Odometers 


Maurer, Inc., J. A., 37-1 31 St., Long Island City 
l N. ¥ 
Motion picture cameras 


Maveg Machine Sales Association, Chamber of Com 
merce Bidg Long Island City, N : 
Dilatometers, dual comparators 


Maxsen Cory Ww. L 160 West 34 St., New York |! 
N. ¥ 

Aircraft instruments, computing machines, integraters 
gyro stabilizers, aircraft and naval current controls 


Maymer Corp 10884 Berea Rd Cleveland 2, Ohi 
Seales, dials & templates 

M B Instruments, Inc 331 East St New Haven 1! 
Conn 


Electrical instruments 


McAlear Manufacturing (« 191i 8 


Chicago 8, Ill 


Western Ave., 


Manual & automatic controls for air, oil, gas, steam 
chemicals pure food, acid & alkali 


McDonnell Odometers Co., 3501 So. Kedzie Ave., Chi- 
cago 32. Ill 

Counters 

McFarlin Co., 29 West Marion Ave., 
Ohio 

Leak detectors 


Youngstown 2 


McKesson-Doster-Northington Co., 1706 First Ave., 
Birmingham 3, Ala 
Laboratory supplie 


MeNeill Engineering Co., 8. J 4057 West Van Buren 
St Chicago 





Smoke alarms 


Mead Specialties C« 4114 North Knox Ave Chicago 


Control valves 


Measurements Corp., Boonton, N. J. 
Radi frequency Testing & Measuring Devices 
(See advertisement on pages Gi, 72, 93, 114) 


Mechanical Industries Production Co 209 Ash St 
Akron 3 Ohio 


Thermostats 


Meletron Corp., 950 N. Highland Ave., Los Angeles 
38. Calif. 
Pressure operated switches 

(See advertisement on page 92) 


Mellaphone Corp 714 University Ave., Rochester 2, 
N 
Rectifiers 


Mercoid Corp 4233 Belmont St., Chicago 14, Hi 
Automatic controls for heating refrigeratiou air 
conditioning & various industrial applications 

(See advertisement on page {7) 


Mercon Regulator Cx 2357 N. 20th St Milwaukee 
10, Wis 

Power plant specialties in regulation of pressure 
evel, rate of flow, proportioning & temperature 
Mercury Glass ( Pleasantville, N. J 


Glass tubing 


Meriam instrument Ce., 10920 Madison Ave. Cleve- 
land 2, Ohie 

Manometers, draft gages, indicating flow meters for 
steam, oll, gas, air, water, tank liquid level gages 


(See advertisement on pages 48, 54, 65, 67) 


Merit Coil & Transformer Corp., 4427 No. Clark, Chi- 

cago 7, I 

Transformers, coils & reactors, electrical windings 
(See advertisement on page 1/10) 


Merkle Korff Gear Co., 214 North Morgan 8t., Chi- 
cago 7. Ill 

Motorized speed reducers: induction 
versing i-c universal motors 


synchronous, re- 


Merrick Scale Mfg. Co., Autumn St., Passaic, N. J 
Automatic continuous weighing machines 
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y read scale, Range—from 0 to 14 pH. 
ordinary pH measurements. 
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(Zan Whar Welacea 






Merritt Engg. & Sales Co., In 120 So. Niagara 
St., Lockport, N. Y 

Consistency controls 

Merz Engineering Co., 200 S. Harding St., Indian- 
apolis 7 Ind 

Gages & gaging fixtures 

Metlab Equipment Corp 1529 Dean St Brooklyt 


13, N 
Laboratory furniture 


Meter Devices Co 1001 Prospect Ave., S. W Can 
ton 6, Ohio 
Electrical teat devices 


Meters, Incorporated, 915 Riveria Dr,, 
Ind. 
Electrical indicating instruments 


Indianapolis 


Metron Instrument Co 432 Lincoln St Denver 9% 
Colo 

High frequency amplifiers, electric instruments, oscil 
lators, radio remote contro! systems, comparator gages 
electric tachometers timers, chronographs 


Metzger & Son F. F 2600 N. 6 St 
33, Pa 
Extensometers and gages 


Philadelphia 


Meyer Scientific Supply Co Inc 221 Atlantic Ave 
Brooklyn 2, N ; 
Laboratory apparatus 


Meyer Governor Co., 284 Baker Bidg., Minneapolis 2 
Minn 
Long-distance recording, indicating, and contact-mak 


ing instruments; gage pulsation protectors 


M-G Gage Co., 637 
Snap gages 


South West St., Syracuse 4 N. Y 


Mico Instrument Co., 80 Trowbridge St., Cambridge, 
Mass. 

Precision devices in industrial & scientific fields 
(See advertisement on page 45) 
Microchemical Service, 30 Van Zandt Ave., Douglas 

ton, N. ¥ 
Microchemical laboratory apparatus 





Micro Master (<« N. Pulaski Rd., Chicago 39 
Til 


Dial indicators & taper gages 


Micro Metallic Corp 193 Bradford St Brooklyn 


Pressure snubbers 
Micro Switch Div., First Industria! Corp., 


Freeport, Illinois 
Snap action switches 


Spring St., 


Mid-West Dynamometer & Engg. (C« 3100 River 
Road, River Grove, Ill 

Dynamometers 

Millen Mfe Co James, 150 Exchange St Malden 


Mass 
Radio test instruments 


Miller, M. C€., 1142 Emerson Ave Ww 
N. J 
Electrical instruments 


Englewood 


Miller Transformer Co. B. F., P. O. Box 568, Tren 
ton 4, N. J 

Transformers 

Miller & Weber, Inc., 71-14 Myrtle Ave Glendale 
e Bis Rh. = 

Liquid-in-glass thermometers 

Millers Falls Co., Greenfield Mass 
Machine shop gages 


Millivac Instruments, P. 0. Box 3027, New Haven, 
Conn. 
Special electronic instruments 

(See advertisement on page {14) 


Milton Roy Company, 1309 E. Mermaid Ave., Phila- 
delphia 18, Pa. 
Automatic feeders & flow controllers 

(See advertisement on page 81) 
Milwaukee Gas Specialty Co., 730 N. Jackson St., 
Milwaukee 1, Wis 
Valves, fittings & safety shut-offs for gas fired equip 
ment 









New York 11,.N. Y. 


Valves 


Nation 
Rapids 












Milwaukee Lock and Mfg. Co., 5024 N combu 
waukee 9 Wis 
Governors, tachometers Nation 
pox 6 
Mine Safety Appliances Co., Braddock, Tix accele 
Meade Sts Pittsburgh 8, Pa 
Instruments for the detection, analysis & Nation 
of toxic and combustible gases; instruments Capae 
ling, counting & measuring dust particles 
Nation 
Mine & Smelter Supply Co., 1422-17th st Ave 
Colo Rheos 
Industrial equipment & supplies 
Natio 
Minneapolis Elec. & Construction Co 80 8 Seve 
St., Minneapolis 4, Minn Press 
Wire length measuring machines 
Natio 
Minneapolis-Honeywell Reg. Co., 2727 4A lle 
Minneapolis 8, Minn Elect 
Heating ventilating and air conditioning ‘ 
equipment; thermostats; safety controls; wo Natit 
diaphragm operated valves; relays; furnace cor pridg 
Optic 
Model Engineering & Mfg. Co., Huntington, | 
Resistors Be Nati 
ago 
Modern Electrical Laboratory, 6131 S. Wentwor 4 Labo 
Chicago 21 Ill 
Laboratory apparatus Nati 
Pasa 
Modern Kiln & Furnace Co., American & York 8S Zeck 
Philadelphia 33, Pa ment 
Ovens, furnaces & controllers &r 
Modev Co 1825 Ravenwood Ave., Dayton, O Nati 
Moeller Instrument Co., 132nd St. & 89th Ave., Ric Dets 
mond Hill, N. Y. si 
Thermometers hydrometers, etc 
(See advertisement on page 102) ; Pe 
4 
Moisture Register Co., 133 N. Garfield Ave., A ins 
bra, Cal Nes 
Moisture testing instruments & devices Nai 
Moline Furniture Works, Moline, Il. Nel 
Laboratory furniture S Kal 
Monarch Manufacturing Co., 2014 N. Major Ave a 
cago 39, Ill B Nel 
Radio set testers . Ber 
Hii 
Monarch Manufacturing Works, Inc., Salmon & W 
moreland Sts Philadelphia "a e Ne 
Strainers oll burner nozzles & regulating " . N 
viscosimeters p Li 
Montgomery Mfg. Co., Dept. 296, 549 W. Washit B Ne 
Bivd., Chicago 6 ll Ox 
Program clocks . = 
Ne 
Moore Products Co., 901 E. Lycoming St., Phi N 
phia 24, Pa Te 
Industrial instruments F Ni 
* 
Morehouse Machine Co., York Penna » Mv 
Proving rings a 
§; 
N 
Morganite, Inc 3302-3320 48th Ave lang | - N 
City 1, N. ¥ . L 
Pyrometer tubes 8 
N 
Mosher Electronic Control Systems, 130 W. 42 8 a c 
New York 18, N. Y Ss & 
Electronic bin level indicators & electronic load 4 u 
ulators for pulverizing machinery 4 ‘ 
F 
Mossman, Inc Donald PP. 612 N. Michigan A E d 
Chicago 11, Ill Y I 
Switches 
‘ 
Municipal Instrument Co., 3246 S. Cuyler Ave B y 
wyn, Ill I 


Magnetic 
leaks 


lipping needles, pipe phone for check 






Munsell Color C¢ Inc 10 E. Franklin St., Ba 
more 2 Md 


Color comparators 








Mu-Switch Corp., 328 Pequit St., Canton, Mass 


Snap action switches 







Michigan Ave., Chieago 5 


Muter Co., 1255 8 
Resistors 
























Engineering Co., 370 Wilson Road,, South Nor- 
Conn. 
ent air compressors 

(See advertisement on page |0) 







































ining 
motor 
ce cor 


ston, I 


itworth A 


fork St 


Oo 


Ave., Rict 


Philad 


willie Surgical Supply Co. 401 Church St., Nash- 
$, Tenn. 
Co., 7663 Epworth Bivd., Detroit 4, Mich 
sliers & testing devices 
’ n Mfg. Co., 250 Park Ave., New York 17, N. ¥ 
‘alves 
National Brass Co., 1600 Madison St., S. E., Grand 





Rapids 2 Mich. 
Combustion & draft controllers 






xational Carbon Co., Inc., Carbon Products Div., P. O 
pox 6087, Cleveland 1, Ohio 
accelerated weathering testers 







National Co., Inc., 61 Sherman St., Malden, Mass 


Capacitors and radio instruments 

National Electric Controller Ce., 5305 Ravenswood 
ave. Chicago 40, Il. 

Rheostats 

National Engineering Products Inc Commerce & 


savings Bldg., Washington 4, D. C. 
Pressure gage equalizers 


National Instrument Co., 246 Walnut St., Newton 
ille 60 Mass. 

Electro-mechanical instruments & devices 

National Research Corp., 70 Memorial Drive, Cam 
bridge 42, Mass. 

Optical products, high vacuum apparatus 


National Scientific Co., 2204 W. North Ave., Chi 
ago 47, Tl. 

Laboratory supply house 

National Technical Labs. 820 Mission St South 
Pasadena, Calif. 

Beckman pH instruments and electro-metric pH equip 
ment for completely automatic indication control 

& recording of pH in large scale industrial processes 
National Time & Signal Corp., 21800 Wyoming Ave., 

» Detroit 20, Mich 
Timers for welding & ecntrol 


industrial process 


Nexon Utilities Corp., 3600 W. Touhy Ave., Chicago 
45. Ml. 
Instrument cleaning machines 


Negus, T. S. & J. D.,, 69 Pearl St., New York 4, N. Y 
Nautical instruments 

Nelson Section Liner Co., 229 W. Gardner St De 
Kalb, Ill. 

Drawing instruments 





Nelson Vacuum Pump Co Geo. F 
Berkeley 2, Calif 

High vacuum pumps 

50 W. 50th St., New 


Neptune Meter Co., York 20, 
N. Y¥. 


Liquid meters 


Nester Company, Inc., L. G., Millville, N. J 


Oxygen regulators 


Newark Wire Cloth Co., 336 Verona Ave., Newark, 
N. J, 
Testing sieves 


New Hampshire Ball Bearings Inc., 2 Main S8St., 


Peterborough, N. H 
Miniature pall bearings 


N. J, Laboratory Supply Co., 235 Plane St Newark, 
N. J. 
Laboratory supplies 


New Jersey Meter Co., Plainfield, N. J 

Compressed air meters, separators for removing water 
& oil from compressed air lines, liquid flow indica- 
tors with low flow signaling circuit 

N. ¥. Laboratory Supply Co., Inc., 76 Varick S? 
New York 13, N. ¥. 
Laboratory supplies 
New York Scientific 28 West 30 Street, 
New York, N. 

Laboratory supplies 


Supply Co., 


New York Transformer Co., Alpha, N. J 


Transformers 


Newark Scale Works, 10-12 Hobson St., Newark 8 
BI 


N . 
Sales 


Niagara Electrical Instrument Co., 559 Ellicott St., 


Buffalo, N. Y. 
Electrical power analyzer 


Poughkeepsee, 


Nilsson Gage Co., Inc,, P. O. Box 505 
a > 
Dimensional 


gages 





50 Hunt St. 
recording 


Watertown, Maes. 
viscesimeters 


Norcross Corporation, 
Humidity controllers and 


Valve Division of Rockwell Mfg. C« 100 
Pittsburgh 8, Pa 


Nordstrom 
N. Lexington Ave. 


Valves 

Noris Instruments, Ltd., 105 E. 29th St., New York 
ee. ee 

Drawing instruments 

North American Instrument Co., 10-12 Van Cortland 
Ave., E. Bronx 58, N. Y. 

Aircraft instruments 

North American Manufacturing Co., 4455 1¥ Tist St., 
Cleveland 5, Ohio 

Valves and valve operating devices 

North American Philips Co., Inc 100 ¥ 2nd St 


New York 17, N 

X-ray equipment 

Northern Equipment Company, 1945 Grove Drive, Erie 
Pa 

Boiler feed control 

( Seattle 


Instrument Cc 33 Madison St 


Northwest 
Wash 
Compasses 
Norton Electrical Instrument Co., 83 Hilliard St 
Manchester Conn 

Electrical instruments 

Yellow Springs, Ohi 


Nosker Engineering Products 
Strain measuring equipment 


Nuclear Development Laboratory -_ @ 
Kansas City, Mo. 


Radium detectors 


Nuclear Instrument & Chemical Corp., 223 West Erie 
St., Chicago 10, II. 
Radioactivity detectors 

(See advertisement on page 85) 
Nurnberg Thermometer Co., Ine 124 Livingston St 
Brooklyn 2, N. Y¥. 


Thermometers and hydrometers 


Nye, Inc., Wm. F., New Bedford, Mass 
Instrument and watch oils 
(See advertisement on page 64) 


, 
Offner Electronics, Inc,, 5320 N 
cago, Til 

Oscillographs 


Ohaus Scale Corp 10-12 Hobson St Newark &, N. J 








Analytical balances 

Ohio Thermometer Co., 33 8S. Walnut St Springfield 
Ohio 

Mechanical thermometers 

Ohmite Mfg. C« 4826 W. Flournoy St Chicago 44 
Il 

Close control rheostats, fixed & adjustable power 
resistors, precision & non-inductive resistors atten 
uators, tap switches and R. F. choke 

Olsen Testing Machine Ce Tinius, Easton Road 
Willow Grove, Pa. 


Testing machines 


Olympic Instrument Labs., Cove 
Measuring machines 


Omega Machine Co., 9 Codding St Providence, R. L 


Chemical feeding equipment for dry or liquid ma- 
terials, by volume or by weight 

Optical Development Corp 5 Seekman St New 
York 7, N. Y¥ 

Magnifiers, microscope accessories 

Optical Service & Development, 91 Canal St New 
York 2, N ' 

Optron Laboratory, 2725 Salem Ave., Dayton 6, Ohio 


Optical flats reflectors prisms 


(See advertisement on page 45) 


OPW Corp., 2735 Colerain Ave., Cincinnati 25, Ohio 


Oster Mfg. Co. John, Terminal Bldg 1 Main 8St., 


Racine, Wis 
Fractional horsepower motors 


Pacifie Scientific 
los Angeles 23 
Cable tension 


Palmer Thermometers, 
12, Ohio 
Red-Reading-mercury 
thermometers 


cinnati, Norwood 
Industrial 
mometers & dial 


(See advertisement on page 103) 
Palo-Myers Inc Reade St New York 
Laboratory supplies boiler water testing 
Palos Optical Co., Box 6, Palos Hts iil 
Astronomical instruments, filters ptical flat 
microscopes 
Panellit, Inc N. Clark 8t Chi ( 
Instrument panels, pressure indicator 
Panoramic Radio Corp., 245 th § New 
ae 
Electronic instruments and inspec ' levice 
Paragon Electric Two Rivers, Wis 
Timers 
Park Sales C« Canal 8 New York 1 
Micrometers and ealipers 
Parker Appliance 17325 Euclid Ave ‘ 
12, Ohie 
Pressure snubbers valves fittings for ir 
tubing 
Parks Co., Harry 101 North St Philadelphis 
Pa 
(Gages pressure instruments 
Parr Instrument 211-53 Moline, Il) 
Combustion bombs calorimeters hydrogenatior 
paratus, melting point apparatus 
Partlow Corp >, Campion Rd New Hartford 
Temperature indieators & controllers, time delay 
Passaic Analytical Laboratories, ine 228 
Ave., Passaic, N. 

Instrument cleaning machines 

(See advertisement on page 64) 
Pastor Stop Watch ) 43 Es Main St Watert 
22, Conn 
Stop watches 
Patterson Screen } I juPont de Nen 
Co., Towanda, Pa 
X-ray intensifying and fluorscopi screer 
Paul Valve Cc 683 Third Av New York 
Paulstick & Son 124 Fult Ss oklyr 
_ ee 
Thermometers 
Pelouze Mfg. Co., 1228 Chicago Ave Evanston 
Torque gages 

(See advertisement on page 95) 
Penn Industrial Instrument Corp 3116 N. 7th 
Philadelphia 32 
Flow meters 

(See advertisement on page 68 
Penn Optical & ( S. San Gal 
Pasadena &, Calif 
Optical parts 
Perfex Corp 500 Okla ‘ M 
Wis 
Automatic temperature ntr f il t t 
ers gas burner refrigerati ult ! 
Perkin-Elmer Cory 35 H S G rook 
Optical instruments 
Perkins & Son, B. F Holyoke Mass 
Testers for leather, paper & xtile 

(See advertisement on page 95 
Permo Incorporated, 6415 Ravenswood Ave 
26, 

Instrument pivot Contact 

(See advertisement on page (3!) 
Permutit Company 330 West 42nd St Ne 
N Y 
Indicators & recorders for Ov pecifi er 
natural manufactured r proce 4 kha 
analysis, other us where a lensity guide 
tion 
Petrometer Corp Star Square Islar 
ee 
Distant reading, liquid level tank Age 
Ptaltz & Bauer 0 Sth e., New Yor 


Laboratory 


Philadelphia Gear W 


Philadelphia Pa 
Control valves 


indicating 


control 


P 





In 


Calif 
indicat 


r 


Ine 


rk 


25 


nstrument 


Ir 
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Grande 





Vista 


Norwood Ave., 


equipment 








Philadeiphia Thermometer Co., 
Philadelphia 40, Pa. 
Instruments for temperature 
regulation 


6th and Gayuga Sts.. 


indication, control & 


(See advertisement on page 104) 
Philbrick Researchers, Inc., 
St., Boston 10, Mass. 
Computors and analogs 

(See advertisement 


George A., 230 Congress 


on pags 23 


Phillips Control Corp 612 N 
cago ll, Il 


Michigan Ave. Chi 


Relays and solenoids 

Philip Manufacturing (Cx 3475 W Touhy Ave., 

Chicag il 

Vapor legreasers & instrument cleaning machines 

Phipps and Bird, In ith & Bird Sts., Richmond 

Va 

Laboratory apparatus & chemicals 

Phoenix Precision Instrument Co., 3803 N. Sth St 

hiladeiphia 40, Pa 

Laboratory equipment 

hotocon Research TD roducts 1061 N Allen Ave 

Pasadena 7, Calif 

Precision mechanical instruments 

Photo Research Cory 15024 Devonshire St Sa 

Fernando, Calif 

Optical instruments and testers 

Photron Instrument Cs 713 Euclid Ave Cleveland 
Ohi 

Photoelectri colorimeters 








Photoswitel Tn 77 Broadway Mass 


countin 


Cambridge 
including 
special 


photoelectric 
electronic 
trols smoke controls 


Industrial 
equipment 


controls 


timers & electronic con 


Photevolt Corp 95 
= © 
Phot 


Madison Ave New York 16 


electric elements photometers 
ploto-electric 


meters 


electronic tim 


ing levices colorimeters 


photo-elec 
tric exposure densitometers 
Physicists 
Mich 

Specialists in 
with 


Research Co., 321 8. Main St., Ann Arbor 


solution of unusual 
special experience in 

development of 
surface 


industrial 
machinery 
special instrumnts, & 
irregularities 


research 
noise re 
measure - 


jobs 
duction 
ment of 
Fourth Ave., New 


ker X-Ray Corp 300 York 10, 


Pic 
N. ¥ 
X-ray equipment 
Pickering Governor Co 
Crovernors 


Pickering St., Portland, Conn. 


Pierce 


Watch 


Company, 22 West 48th St., New York 
19, N. Y 
Stop watches 
Pike & Co., E. W Elizabeth 13, N. J 
Illuminated magnifiers & microscopes 
Pipe Machinery Co., 930 E, 70th St. Cleveland, Obio 
Inspection gages 
Pitometer Log Corp 237 Lafayette St., New York 
—_ = 
Pilot tube flowmeters 
Pittsburgh instrument & Machine Co., 1026 Reeds- 
dale St.. Pittsburgh 12, Pa. 
Brinell Machines, alternating impact machines, sur 


eying ftnstruments 


(See advertisement on page 98) 


Plumb Co., D. &., 
N. J. 


Pressure 


73-77 Norfolk St., Newark 4, 


gage movements 
(See advertisement on page 50) 


Plummer & Kershaw, 2757 Frankford Ave., Phila- 
deiphia 34, Pa. 
Optical parts 


(See advertisement on page 73) 


Tpneumercator Co., Inc., 305 E. 46 St., New York 17, 


N 

Level indicators 

Polarad Electronics Co., 9 Ferry St., New York 7 
N. ¥ 

Amplifiers, sudiofrequency equipment, oscilators, re 


mote control equipment 


Polarized Light-Photoelastic Co., 
Staten Island 1, N. Y. 
Photoelastic polariscopes 


96 Tompkins Circle 














Polarizing Instrument Co., Mount Kisco, N. Y. 
Photoelasticity apparatus 

Poole Instruments Inc., 1816 Magnolia St., Dallas 
1, Texas 

Tube inside micrometer for bie gun internal meas- 
urements and refinery still tubes 

Porter, George K., Hatboro, Pa. 


(See advertisement on page 60) 


130 








Post Company 
90, Til 
Instruments & 


Frederick, P. O. Box 803, 


equipment for architect & engineer 


Post Machinery Co. Div., Reid Bros. Co., 140 Elliott 
St Beverly, Mass. 

High speed electronic counter 

Potter & Brumfield Sales Co., 549 W Washington 


St., Chicago 6, Lil. 
Relays 





Potter Ce« 


1950 Sheridan Rd., North Chicago, Il 
Capacitors 
Potter Instrument Co., 136 Roosevelt Ave., Flushing, 
N. ¥ 
Photoelectric counters and controls 
Powers Regulator @., 2734 Greenview Ave. Chicag 
4, Ill 
Controls for air conditioning temperature & hu 
midity; also water temperature controls lial indi 
cating & recording thermometers & steam traps 
Pratt & Whitney, Div. Niles-Bement Pond Co., West 
Hartford, Conn 
Machine shop instruments 
Precision Apparatus Co Inc 92-27 Horace Harding 
Bivd., Elmburst, L. I, N. ¥ 
Radio test instruments 
Precision Gage & Tool Co., 320 East 3d St., Day 
ton 2, Ohio 
Machine shop gages 
Precision Products, Inc 516 South Lansing St., Tul 
sa 5, Okla 
Time switches 








Precision Radiation Instruments, Inc 1101 N. Paul 
ina St Chicago 22, Ill 

Alpha, beta and gamma counters 

Precision Resistor Co., 334 Badger Ave Newark 8 


N. J 
Resistors 


Precision Scientific Co 
cago 47, Ill 
Standard & 


3737 W. Cortland St., Chi 


custom-built laboratory equipment 
Precision Thermometer & 
dywine St., 


Scientific 


Instrument Cc 1434 
Philadelphia 30, Pa. 


instruments 


Bran 


Precision Tube Company, 
Philadelphia, Pa. 


3824-26-28 Terrace St., 


Fine tubing & metal shielded wire 
(See advertisement on page 110) 
Preferred Utilities Mfg. Corp., 1860 Broadway, New 
York, N. Y. 
Boiler plant instruments 
Premier Crystal Labratories, Inc., 79 Seventh Ave 


New York 11, N. Y¥ 
Piezo electric quartz and tourmaline crystals, 
& capacity meters 


reactance 


Price Electric Corp., Frederick, Md 

Relays 

Process Controls Co., 2 East End Ave., New York 21, 
ae 


Designers and builders of electrical, mechanical and 


electronic controls for automatic equipment and pro- 
cesses 

Process & Instruments, 60 Greenpoint Ave., Brooklyn 
a x. FT 

Scientific Instruments 

Production Instrument Co., 710 W. Jackson Blvd., 
Chicago 6, Il. 

Electric & mechanical counting, timing & recording 
devices & actuating switches 


(See advertisement on page 43) 


Proportioneers, Inc 188 Codding St., Providence 1, 
m3 


Automatic controlling & proportioning equipment 


Pyle National Co 1334 N. Kostner Ave. Chicago 
51, Il 

Connectors 

Pyrometer instrument Co., Inc., Bergenfield 4, N. J. 
Pyrometers for various purpses 


(See advertisement on page 80) 


Pyrometer Service Co., 
Pyrometer tubes, 


228 River Rd., Arlington 
thermocouples 


N. J. 


Racine *& Co., West 


19, N. Y, 


Stop watches 


Jules, 20 47th St., New York 


Radex Corp., 2076 Elston 
Electrical testers 


Ave., Chicago 14, Ill 


Radiation 
8, Tl 
Geiger- Muller 


Counter Labs., 1844 W. 21 St., Chicago 


counters, radium detectors 
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Chicago 





























Radio City Products, Inc., 127 W 9 , x 
York 7, N. ¥ Freq ue 
Electrical & radio testing instruments & rmocot 








Radio Frequency Laboratories Inc B 
Electronic equipment 





























































































Radio Receptor Co In 251 W 
York 11, N. ¥ oie 
Radio test instruments, remote contro! v. 
Ranco, Inc., 601 West Fifth Ave., ¢ pimers 
Refrigeration controls be ichards 

4 ymat 
Rapidesign, Inc Pr. O. Box 592, Glenda 

hle 
Rascher & Betzold, Inc 730 N. Frankl Meta 
eago 10, Ill resting 
Laboratory supplies pres 

eker 
Rauland Corp., 4245 N. Knox Ave., ¢ ps pe! 

-s —, 
Cathode ray tube ontif 
{ 

Rauland-Borg Corp 3523 W Addison §S } . 
18 Ill 

Af icroun 


Amplifiers, audio-frequency equipment mi 

















Electrical Instrument Co 112 P 


Cambridge, Mass 


Rawson 




























































































































































































































































Marine 
Dynamemeters, wattmeters, milliameters & 
Also ultra-sensitive meters both for A. Riverba 
fluxmters, electrostatic voltmeters, Therm Tuning 
vacuum earth current meters, cable tests 2 &Y 
second timers ‘actin 
Ruytheon Mfg. Co., 190 Willow St., Waltham Robbin 
Automatic & manually controlled rectifier id 9 
communication, industrial or laboratory a 
Robine 
RCA Division, Radio Corporation of Amer dena, | 
den, N. J {utomé 
Radio & electronic equipment for all pu 
cluding laboratory & industrial apparatus Robins 
- ingele 
Read Machinery Co., Inc York, Penna orifice 
Chemical and industrial equipment 
Roches 
Redington Co F. B 112 8S. Sangamon 8S Roches 
eago 7, Ill Pressu 
Counters production revolution stroke 
Rockw 
Redmond Co Ine Owasso, Mich ford 9 
Fractional horsepower motors Dilate 
Reeder & Co., Charles M 171 Victor Ave Rock 
3, Mich Pa. 
Fluid 
Reeves Hoffman Corp., 321 Cherry St., Carli 
Piezoelectric and quartz crystals 
B oem 
Reeves Instrument Corp. 215 E. 91 St New Y Wis 
(Sy Labor 
Computers 
Rolle 
Refinery Supply Co., 621 East Fourth St., Tulsa, Okla Instr’ 
Gas testing instruments & specialties for oil & break 
industry; & laboratory supplies rans 
(See advertisement on page 132) 
Reiner Electronics Co., 152 W. 25th St., New Y Rolli 
1N B® Calif 
Electronic testing equipment B Etec’ 
Reliance Gauge Column Co., 5902 Carnegie A q Rose 
Cleveland 3, Ohio Walt 
Steam specialties Tele 
Reliance Instrument Co., 3027 W. Van Buren 8 Rott 
Chicago 22, Il St 
Electrical indicating instruments Air 
Republic Flow Meters Co., 2240 Diversey Parkway Row 
Chicago 47, 11. Chi 
Remote reading flow meters, complete line of pow Spe 
plant & industrial instruments for the measureme Wo- 
of flow, level pressure, draft, temperature & CO ‘ 
Automatic boiler controls, regulators, valves and 4 a 
superheaters bs 
(See advertisement on pages 32, 37, 46, 55, 86, 113 be 
- 
Resistance Products Co., 714 Race St., Harrisburg, Is = 
Resistors 8. 
Pre 
Resistors, Inc., 5226 West 26 St., Chicago 50, | a 
Resistors adjustable, variable & wire wound a 
tle 
Revere Corporation of America, P. O. Box 304, Wa coh 
ingford, Conn. apt 
Thermocouples for liquids, air, metal, hot gas¢ B 
thermocouple wire, hardnesses and leads. Pitot tub . 
(shielded and unshielded). Engine & Flight test ye: 
cording accessories ? 
Rex Rheostat Co., 3 Foxhurst Rd., Baldwin L. 1., N. Y = 
Protected and unprotected slide-contact rheostats « la 
adjustable, wire wound resistors a 
(See advertisement on page 89) ai 
Reynolds Gas Regulator Co., Anderson, Ind. a 
Automatic valves & regulators ua 
Rhoades Metaline Co., Inc., R. W., 50-17 Fifth s . 
Tong Island City 1, N. Y. a 
} ' 
Rubber stoppers 7% 
Rhodes, Inc.. M. H., 30 Bartholomew Ave., Hartf . 
6, Conn a 
Time switches 
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see's 8008, Bernard, 325 Fifth Ave., New York, N. Y. 
requenc meters, raido frequency oscillators, vacuum 
nermocouples and thermopiles 


ichards Co., Inc., Arklay S., 52 Winchester St., 
ewton Highlands, Mass. 
ermocouples, lead wire & protection tubes 

(See advertisement on page 102) 





ichardson-Allen Corp., 15 W. 20 S8t., New York, 


rimers and time switches 


richardson Seale Co., Clifton, N. J. 
4 vtomatic weighing machinery 


jehle Testing Machine Division, American Machine 
Metals Inc., East Moline, Ill 

sting machines & testing instruments for tension, 
mpression, bending, torsion, shear, hardness, wear 


icker Instrument Co., 1919 Fairmount Ave., Phila 
jeiphia 30 Pa. 

vientifie instruments 

imat Machine Tool Co., 1117 Air Way, Glendale 1 
alif 

ficrometers 

mitchie & Son, RN. S., 112 Cypress St rookline, 
fass, 

farine instruments 

miverbank Laboratories, Geneva, Ill 

runing forks 


m & M Mfg. Co., Royal Oak Mich 
Machine shop gages 


Robbins & Myers, Inc., 1345 Lagonda Ave., Spring 
field 99, Ohio 


Robinette Co., W. C., 802 Fair Oaks Ave., S. Pasa- 
ena, Cal. 
Automatic control devices 

(See advertisement on page 38) 


Robinson Orifice Fitting Co., 2830 Lugo St., Los 
Angeles 23, Calif. 
Orifice fittings & plates 


Rochester Mfg. Co., Inc., 73 Rockwood St., Brighton 
Rochester, N. Y. 
Pressure & liquid level indicators & thermometers 


Rockwell Co., Stanley TP., 296 Homestead Ave., Hart 
ford 5, Conn. 
Dilatometers 


Rockwell Mfg. Co., 400 Lexington Ave., Pittsburgh, 
Pa. 
Fluid meters 

(See advertisement on page 67) 


Roemer Drug Co., 606 N. Broadway, Milwaukee 4, 


Wis. 
Laboratory supply house 


Roller-Smith, 1766 N. Market St., Bethlehem, Pa. 
Instruments (indicating & graphic) air & oil circuit 
breakers, relays, switchboards, precision balances, 
transformers, instrument & control switches 

(See advertisement on page 24) 


Rollin Co., 2070 N. Fair Oaks Ave., Pasadena 3 
Calif. 
Electronic test equipment 


Rosen Engineering Products, Inc. Raymond, 32nd & 
Walnut Sts., Philadelphia 4, Pa. 
Telemetering 


Rotron Div., Jenkes Knitting Machine Co., 180 Weeden 
St., Pawtucket, R. 
Air-operated switches 


Rowe Engineering Corp., 2422 N. Pulaski Road, 
Chieago 39 IIL 

Specialized industrial & laboratory equipment, Elec- 
tro-mechanical & electronic devices 


R-8 Products Corp., 4523 Germantown Ave., Phila- 
delphia 44, Pa. 
Butterfly valves & heat treating furnaces 


Rubicon Co., Ridge Ave. at 35th St., Philadelphia 32, 
Pa. 

Precision electrical instruments: potentiometers, gal- 
vanometers, bridges resistance standards, for stand- 
ardization, research, calibration of meters, produc- 
tion testing, & educational applacitions. Photoelectric 
colorimeters, transmission dynamometers & other special 
apparatus 


Rudolph & Sons, O. C., P. O. Box 446 Caldwell 
 &: 

Optical instruments 

Ruehfel Co., Inc., George, 93-08 95 Ave., Ozone Park, 
N. ¥. 

Laboratory instruments & apparatus 

Rupp & Bowman Co., 315 Superior St., Toledo 3, 
Ohio 

Laboratory supplies 

Ruska Instrument Corp., 4607 Montrose Blvd., Hous- 
ton 6, Texas 

Geophysical instruments 

Rutherford Instrument Co., P. 0. Box 7406, Wash- 


ington 4, D. C. 
Polygraph 





for 
PRECISION 
INSTRUMENTS 


For an illustrated description of how PERMOPIVOTS are made, 
ask for the PERMOPIVOT booklet... Free on request. 


Ruttco Me. Ce 103-04 Metropolitan Ave., Forest Schaffer Poidometer C« 2828 Smallman S8t Pitt 
Hills N. Y burgh 22, Pa 
Scales 
Ryan Tool & Engineering Co 19159 John R. St 
Detroit 3, Mich ‘ Schauer Machine Cr 2060 Readit Rad Cincinnat 
Height gages, fixtures, special machinery > Ohio 
Battery chargers battery ecliminators and rectifiers 
Scherr (Cx In George 200 Lafayette St New 
York 12, N, ¥ 
Optical measuring and inspection equipment 
Schneider-Cogswell, Inc 1849 Halstead St Chicago 
14, Ill 
Sampsel Time Control, Inc., Spring Valley, Ii! Precision lenses and prisms 
Combustion control equipment 
Schutte & Koerting C: 12th & Thompson Sts 
Sanborn Co., 39 Osborne St., Cambridge, Mass. Philadelphia 22, Pa 


Electronic instruments Rotameters 


(See advertisement on page 8!) 


Schwein Engg. Co L. N., 5736 Washington Bivd 
Sangamo Electric Company, 1022 Converge Ave rs soggnod Calif . 
. ; , Alrcra instruments reassure control tnsatrument 
Springfield, Il “ = ' ’ 
Electric meters of all types; also instrument trans ee Meets Ga 4606 Beceemeied Ave.. Chicese 
formers, time switches & radio condensers 9. ID 


i > ‘ High voltage testers, voltage detectors 
Sarco Company, Inc 475 5th Ave., New York 17, 
N. ¥. Scientific Apparatus Co., 4 Landscape Ave., Yonker 
Temperature regulators 2 
Laboratory apparatus 
Sargent & C., E. H., 155 E. Superior St., Chicago 11, 
Ill. Scientific Glass Apparatus Co., Ine 49 W. Ackermar 
St Bloomfield, N 
Glass apparatus & interchangeable ground glass joint 


Laboratory supplies & chemicals 


Saxl Instrument Co., Harvard, Mass 


Tension and torque measuring instruments Scientific Instrument Co 1041 Second 8t Detroit 
26, Mich 

Schaar & Co., 754 W. Lexington St., Chicago 7, Ill Industrial & laboratory thermometers; hydrometers 

Laboratory supplies special laboratory apparatus 

Schade Valve Mfg. Co., 2527 N. Bodine St., Phila- Scientific Supplies Co., 12 Jackson St Seattle 1 

delphia 33 Pa. Wash 


Automatic valves 
Scott, Inc., Hermon Hosmer, 385 Putnam Ave., Cam 


Schaefer Bros., Co., 1059 W. Iilth St., Chicago 7 bridge, Mass. 
Til. Electronic instruments 
Rheostats 
Scott Testers, Inc 101 Blackstone St Providence 
Schaevitz Engg., Creseent Bivd. at Drexel Ave., Cam- ee 
den, N. J. Testing machines 
Accelerometers, extensometers position indicators, te- 
mote metering equipment S & D Engineering Co., Angle Computer Div., 1709 
(See advertisement on page !8) Standard Ave., Glendale 1, Calif 
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MANUFACTURERS and JOBBERS 


SCIENTIFIC INSTRUMENTS 





MANUFACTURERS OF 


AC-ME and R. S. SPECIALTIES 


For Natural and Artificial Gas and Gasoline Industry 
SPECIAL SERVICE DEPT.—SPECIAL GLASSWARE BLOWN TO ORDER 







































We are equipped with Precision Machine Repair Department for Hays Analyzers, ccializet 
srg - epee 
Shop to handle all small, accurate ma- Manometers, Indicating Pressure Gauges, prea 
chine work. ete. 
vecialt¥ 
Ac-Me Recording Gravitometer R. S. Dead Weight Tester R. S. Pressure Hydrometer Jars —> 
| ry De 
Ac-Me Specific Gravity Gas Balance R. S. Orifice Well Tester R. S. Vapor Pressure Bomb “i 
3 ; ‘ ecia! 
Ac-Me Pressure Vacuum Pump R. S. Moisture Tester R. S. Diamond Core Drill +, Bost 
ocialist 
R. S. Portable Vacuum Pump R. S. Flat Bore Yel-O-Bak Thermometers R. S. Thermo Plumb Bob Thermomete; i a 
bet u 
R. S. Mercury Cleaner R. S. Streamlined Hydrometers R. S. Thermostat Temperature Controls | 
R. S. Manometer R. S. Pulsameter : R. S. High Pressure Consistometer | pecialty 
R. S. Deod Weight Gauge R. S. Smoke Meters i= ~ 
. | pore : 
Write for Catalog No. 30-B 
| peed me 
| rancisco 
— SUBMIT SKETCH OF YOUR PROBLEMS FOR ESTIMATE — | ea 
| 
| Bie peidel 
rveyin 
I I } I Y ° 
| ence | 
. 7 | Y 
Main Office and Plant } wane 
verry ¢ 
621 E. 4th Street TULSA 3, OKLAHOMA Ph. 4-8144 ke. 
| 
Houston Office Temporarily Discontinued | Berry 
} ont. 
pecial 
perry-! 
Seedburo Equipment Co., 618 W. Jackson Bivd., Chi- Shawmut Engg. Co., 179 Freeport St., Boston 22 Mass Sinclair Collins Valve Co. 454 Morgan Ave Philade 
cago, 1 Abrasion testers Ohio ndergt 
Moisture-testers, ovens, scales, thermometers Automatic controllers and control valves 
(See advertisement on page 16) Sheffield Corp., 721 Springfield St Dayton 1, Ohio ague 
Machine shop gages Size Control Company, 2500 Washington B! quid 
Seederer-Kobibusch, Inc., 27-29 8. Van Brunt &t., cago 12, Ill, 
Englewood, N. J Shelby Instrument Co., 321 West 7 St Long Beach Machine shop & special gages, measuring wir Sprengt 
Analytical balances & weights 2, Calif. Pp. 
Electrical instruments Sjostrom Co,, John E., 1711 N, Tenth St., 1 Reientil 
Seely Instrument Co, Inc 77 4th St., Nigara Falls, phia 22, Pa 
N. ¥ Sheldon & Co., E. H., Muskegon, Mich. Laboratory furniture 
Controllers & valves Laboratory furniture eer 
signori . Skaneateles Manufacturing Co., Inc 122 D ind 3 
Sell Electric Co., H. H., 3240 Dakota Ave., Minneapclis Sherron Metallic Corp., 1201 Flushing Ave., Brook- St., Syracuse 2, N. ¥ Feed 
16, Minn . . > Vacuum gages 
-- lyn 6, N. Y. ; ffor 
*hase sequence indicators les . —" . . Sta 
(See advertisement on page 74) es Saeny Sea Skyway Precision Tool Co., 3217 Casitas Ave Nauti¢ 
Angeles 26, Calif. 
Sensitive Research Instrument Cor; 9-11 Elm Ave. Shore Instrument & Mfg. Co., Van Wyck & Carll St., Torque testers - 
Mt. Vernor N Jamaica 2, N. Y. Vacuut 
Electrical instruments measuring quantities or values Seleroscope hardness testers Slocomb Co., J. T., 35 Oxford St., Providence R 
f small current or voltage (See advertisement on page 98) Micrometer calipers Stands 
Ave 
Serdex, Inc., 91 Cambridge St., Boston 14, Mass. Shurite Meters, 61 Hamilton St., New Haven 8, Conn Small Motors, Inc 2068 Bilston Ave., Chicag¢ Conere 
Meteorological instruments Electrical panel & portable instruments Universal fractional horsepower motors, dynar 
(See advertisement on page 63) shaded pole motors & generators Stand: 
Sickles Co., F. W., Springfield 2, Mass : 5 Dayto 
Service Recorder Co., 1375 Euclid Ave., Cleveland Electrical products Smith Control & Instrument Corp 1329 H Relay: 
Ohio Ave Needham 92, Mass. 
Vehicle recorders Sigma Instruments Inc., 70 Ceylon St., Boston, Mass. Thermostats Stand 
(See advertisement on page 104) t 8 ; 
aia Rates Smith Meter Co., 5743 Smithway St., Los Angeles BB Ild 
: ‘leet 
Servo Corp. of America, 2020 Jericho Pike, New Hyde Signal Electric Mfg. Co.. Menominee, Mich a8, Calls. meter 
Park, L. 1, N are ele A Gasoline and oil meters : 
Practic wreepowe: itors . a 
Servomechanisms com puters automatic control equip — a (See advertisement on page 134) 
— Signal Indicator Co., 894 Broadway, New York % Sodemann Heat & Power Co., 2300 Delmar B! 
Servo-Tek Preducts Co. Inc., 4 Godwin Ave., Paterson N ’ Louis 3, Mo, all 
w. J Dial lights Air conditioned moist cabinet keeps 
G 
Motion, position and speed recorders . P . . as 
Simplex Time Recorder C« Sanborn St., Gardner Sola Electric Co 4633 W. 16th St., Chicag ( 
Seth Thomas Clock C« see Thomas, Set! Mass Transformers, automatic voltage adjusters Stan 
Time recording clocks i = Pew 
Shalleross Controls, Inc., 205 W. Wacker Drive, Chi Solar Mfg. Corp., 1445 Hudson Blvd., Berger 
ago 6, Ill Simplex Valve & Meter Co., 6787 Upland St., Phila- Capacitors Stam 
Furnace controls delphia 42, Pa. CONE 
: oreng Mfg. Corp., 1901 N. Clybourn Ave., Chicag ' 
Shallcross Manufacturing C¢ 10 Jackson Ave Col Flow controls, meters, gages, proportioning & ratio +s ~ J 9 p y {abo 
lingdale Penna control equipment Solenoids and switches “tan 
iene. “teeth > . . isemen 0) Yor! 
Rotary Selector Sitches with solid silver contacts Simpson Electric Co., 5216 Kinzie St., Austin Sta- (See advertisement on page 2 ia 
curate instrument resistors 6.1% 5%. decade tion, Chicago 44, Til. Sorensen & Co., Inc., 375 Fairfield Ave., Stamford fi 
resistances & standards, bridges, telephone trans Electrical instruments Conn. a 
mission test sets, resistance thermometers, bonding % Chokes, current regulators, voltage regulators Rost 
testers & special instruments for electrical measure- Simpson Optical Mfg., 3200 W. Carroll Ave., Chicago formers lec 
ments 24, (See advertisement on page !) 
Lenses, prisms, optical flats & complete optical sys- al 
Shand & Jurs Cx 917 Carlton St Berkeley, Calif tems Sorvall, Ivan, 210 5th Ave., New York 10, N hie 
Liquid level gages (See advertisement on page 7!) Variable transformers Trai 
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Apparatus Co.., Millington, N. J 


4 measuring equipment 


sid 






h Bem Lathe Works, 303 KE. Madison St., South 
ad Ind 

jsion lathes 

shern Desk Co., Ilickory, N. C 

pratory furniture 

+) Specialty Engineering, see Specialty Eng. & 
yg. CO. | 
chwestern Industrial Electronic Co., 2831 Post 


i goad, Houston 19, Texas 
physical instruments, industrial controls, electronic 


velopment 


parling, B W., Box 3277 Terminal Annex, Les 
gels 54, Calif, 
quid meters 
wialized In-truments Corg., Belmont, Calif. 
hra-speed centrifuges 

(See advertisement on page 29) 
yecialty¥ 212 East Washington Ave 





Battery Co., 
ydison 3, Wis. 

) batteries 

jalty Engineering and Mfg. Co., 108 E. Dedham 
:., Boston 18. Mass. 


ecialists in precision engineering and light manu 
eturing 

(See advertisement on page 135) 
pecialty Glass © 536 Lake Shore Drive, Chicage 
h Il. 
sporatory glassware 
peedmeter Electric Co., 690 Van Ness Ave San 
ranciseo, Calif 
wrvey footmeter 
peidel & Co., Chas, W., 112 N. 12th St., Philadel 
ia 7, Pa. 
wrveying instruments 
ence Engineering Co., Inc 53 Grant St., Walden 
Y, 
egulating valves 
perry Gyroscope C Inc., Great Neck, N. Y 
jreraft & marine navigational instruments 


Byerry Products, Inc., 
nn. 


peclal railway testers 


Shelter Rock Road, Danbury, 


(See advertisement on page 98) 
fperry-Sun Well Surveying Co., 1600 Walnut St., 
Philadelphia 3, Pa. 
nderground surveying instruments for oil wells 


prague Meter Co., 35 South Ave., 
quid meters 


Bridgeport 4, Conn 


Sprengnether Instrument Co., W. F., 4567 Swan Ave., 

St. Lowis 10 Mo. 

Scientific instruments magnetometers, seismographs 
(See advertisement on page 91) 


Squires Co., C. E., E. 40th St. & Kelly Ave Cleve 
jand 3, Ohio 

Feed water regulators & pump governors 

Safford Co., N., 113 53 St., Brooklyn, N. Y¥ 
Nautical, naval & navigation instruments 

Standard Arcturus Corp., 99 Sussex Ave., Newark, N. J 


Vacuum tubes 


Standard Concrete Apparatus Co., 1422 Rhode Island 
‘ve, Washington 5, D. C 

Conerete testing equipment 

Standard Electrical Products Co, 402 E. First St., 
Dayton 2, Ohio 

helays 

Standard Electric Time Co., 89 Logan St., Spring- 


field 2, Mass. 


Electric stop clocks, electric time systems, watt hour 

meter testing equipment, program clocks, laboratory 

ack panels & small laboratory table service panels 
(See advertisement on page 108) 

Standard Gage Co., Inc 70 Parker Ave., Pough- 

keepsie, N. Y 

Gages for linear measurements 

Standard Piezo €o., 127 Cedar St., Carlisle, Pa 

Piezoelectric and quartz crystals 

Standard Science Supply Co., 1232 N. Paulina §&t., 

Chieago 22, Il 

Laboratory supplies 

“undard Scientific Supply Corp., 34 W. 4 St New 


York 12, N. Y 
Laboratory supplies 


Standard §=Thermometer, Inc 952 Dorchester Ave 
Seston, Mass. 

lechanieal thermometers 

“tandard Transformer Corp., Elston-Kedzie-Addison, 


Chieazo 22, 
Transformers 








Ytar Compass C 110 Antwerp St Ke M n, M 
Compasses 

Starrett ¢ L. 8 Athol, Mass 

Precision tools, dial indicators & ste tape 

States ( 19, New Park Ave Hartford 6, Conr 
Kiectricity meter testers 


Statham Laboratories, 9328 Santa Monica Bivd., Bever 
ly Hills, Calif 
Acclerometers, dynamometers, strain gages, flow-meters, 


pressure indicators, tension indicators 


Stebar Co., 711 W. Lake St Minneapolis 8, Minn 

Microscopes 

Steel City Testing Machines, In 8843 Livernois Ave 
Detroit 4, Mich 

Testing machines 

Sterling Inc 3738 North Holton, Milwaukee 12, Wise 
Motor operated valves 

Sterling Mfg. Co., 9205 Detroit Ave Cleveland, Ohi 
Battery testers and portable electrical instruments 


Stevens-Arnold Co., 22 Elkins St., So. Bostor Mass 
Relays, frequency & polarized 
Stevens Mfg, Co., Int Richland Trust Bld Mans 
field, Ohio 
Controllers, automatic thermostatic, thermostats 
Stewart, M. C., Ashburnham, Mass 
Meteorological instruments 
Stewart-Warner Corp., 1826 Diversey Parkway, Chicago 
14, Il 
Tachometers and pressure gages 
Sticht Co., Ine., Herman H., 27 Park PI., New York 
7, & Ve 
Electrical instruments 

(See advertisement on pages 94, 101) 
Stocker & Yale, P. O. Box 21, Marblehead, Mass 
Optical instruments 
Stillman Co., M. J., Suite 800, 116 So. Michigan A 
Chicago 3, Il. 
Stop watches 
Stoelting, C. H., 424 N. Homan Ave., Chicago 24, Ill 
Laboratory supplies 
Stokes Machine Company, F. J., 5820 Tabor Road 
Olney P. O., Philadelphia, Pa 
Special process machinery; pressure & vacuum gages: 
pellet presses; high vacuum pumps; McLeod vacuum 
gages; automatic water stills 
Stokes & Smith Co., Summerdale Ave., near Roosevelt 
Blvd., Philadelphia 24, Pa. 
Automatic filling machines 


Streeter-Amet Company, 4101 Ravenswood, Chicago 13, 


il. 
Automatic 


measuring, weighing & counting machines 


(See advertisement on page 43) 


Stromberg Time Corp., 109 Lafayette St New York 
13, N. ¥ 

Timing devices & time clocks 

Struthers-Dunn, Inc 150 N. 13 S8t., Philadelphia 
Pa 

Relays, timing devices, electric counters, thermostats 
Stupakoff Ceramic & Mfg. Co., Latrobe, Pa 

Ceramic thermocouple insulators and protection tube 
Sturtevant Co.. P. A., Addison, Ill 

Torque measuring equipment 

Sturtevant Mill Co., Harrison Sq., Bostor Mass 
Laboratory supplies 

Summers Gyroscope Co., 2328 Broadway, Santa Monica 
Calif. 

Automatic pilots, and gyro servos 

Sun Electric Corp., 6323 Avondale Ave, Chicago 31, Ill 


Electrical instruments & engine test equipment 


Sun Radio & Electronics Company, 122-124 Duane 


New York 7, N 


Authorized distributors for all major manufacturers of 
radio parts, tubes, meters, radio test equipment, elec 
tronic equipment for industrial use, instruments for 
laboratory and industrial tst purposes, and electroni 
components for the construction of such instruments 

Sundstrand Machine Tool Co., 2531 llth St., Rockford 
Il 

Balancing machines, pumps, valves 

Superior Electric Co., 30 Harrison St., Bristol, Conr 
Industrial & laboratory apparatus 

Superior Meter Co., Inc 167 41st Street, Brooklyn 
a ie 4 

Gas meters & appliances 

Superior Tube Co., P. 0. Box 191, Norristown, Pa. 


tubing 
(See advertisement on page 


Fine 
fit) 
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! e Instruments Corp Greenwood, Mi 

ted é ! equipment tube tester set testers 
analyzer e.t oscillators illoseope & dynamil n 
struments 
Gages 
Surface Checking Gage ¢ l raft A H 1 
8, Calif 
Surface roughness standards and comparat 
Surface ( bu n Cory 2 Dorr Ave Pole 
0 
Dew Toln Recorder 
Surty Mfg. Ce Tin 1141 W. Kk e St Chica i 
Ii} 
Magnifiers 
Suter Alfred, 200 Fifth Ave New York 10. N. ¥ 
Testing apparatus for textiles and metals 
Suverkrop Instruments, Box 463, Bakersfield, Calif 
Drafting & Surveying instruments 
Swanson Tool Machine Product 810 E. 8th St rie 
Pa 
Bore gages and gage fixture 
Swartwout ISS11 Euclid Ave Cleveland, Obie 
Furnace controllers 

Swedish Gage ¢ of America S900 Alpine A 
Detroit 4, Mich 

Internal indicators; plu rir master d & r 4} 
built fixtures 

Sylvania Electric Product Ir 00 Fifth A v 
York, N. ¥ 

Electronic instruments 

Taber Instrument Corp 111 Goundr St North na 
wanda, N. ¥ 

Testers for measuring wear & abrasion resistance 
paint electroplate lincleun leather extile re 
sion stiffness gage for paper ight metalli hee « 
wire 

Taco-West Corp 520 S. Park Ave Cr ab 16, Il 
Special electronic equipment ectronk ontrol and 
automatic machinery 

Tagliabue Corp 4. aor Cu d Frelit 

Newark, N. J 

Indicating, Recording and Controlling Instrument I 
Temperature, Pressure, Level, Fl Humidit Hydro 
meters, Chemical Thermometers and Petroleum Testir 
Instruments; Moisture M-.ers for Grain, Wood, Tobac« 
and Granular Mater. ‘ls; Potentiometers, Pyrometers and 
tesistance Thermom: Lers Non- Indicating Recordir 
and Controlling Type Industrial and Dial-Indicatin 
Thermometer 

Taller & Cooper, Inc ) Front St., Brook! N. ¥ 
Wind tunnel instrument panel board 

Tamms Silica ¢ 8s N. LaSalle St., Chica ll 
Pyrometers 

Taylor & Ce¢ W \ 7300 York Road, Baltimore 4 
Md 

Equipment for pH & chlorine ntrol tr f pl 
phates in boiler water & for water analy 

Taylor instrument Cos., 95 Ames St., Rochester | 
w. Ye 

Indicating, Recording & Controlling Ir iment for 
Temperature Humidity Pressure Rate : 2 A « 
Liquid Level 

(See advertisement on Outside Front Cover) 

Taylor Dynamometer & Machine Cc 10 West Meir 
ecke Ave Milwaukee 10, Wis 

Hydraulic jynamometer tatic balancing machine 
super-xecurate drill presses 

Technical Associates, 3730 San Fernandes Rd., Glen 
dale 4, Calif 

Geiger-Mueller ounter equipment; custor bullt ir 
struments 

(See advertisement on page 85 

Technical Products C¢ 158 Madisor Mempt 
1, Tenn 

Laboratory supply house 

Technicon ¢ 215 I 149 St Ne Yor) a 
Laboratory apparatu 

Techn logy Instrument Cort 1058 Main St Walt 

j Mass 

Special audio equipment 

Tejax Engineering Cort Aller Ave Ir Jer 
z.. 3 

Dial indicating handwheels alve { ion indicators & 
V-port hand regulating 4 











Ww INSTANTANEOUS 
INVENTORY READINGS! 


Now, a complete gaging system which elim- 
inates many gaging operations. Eye-level 
readings at each tank, plus electric dials on 
master control panel always before your 
operator's eyes — ready to give readings 
instantly, Easy to install. High or low 


OF TANK STOCKS 





jects.” 











The Best Book o f its kind—not onl yon ( 
Blowing but on hundreds of techniqu 


Scientific and Industr 3] 
Glass Blowing and 
Laboratory Techniques 


WILLIAM E. BARR and VICTOR J. ANHO!.\ 
Gulf Research and Development Co. 


This book appeared in serial form in Jnstrum.»}; 
from December 1945 to November 1947 (both i: 
sive) and was hailed in many laboratories and p) ints 
as “the last word on a hundred and one useful <yb. 


Skilled Technician Barr and Scientist Dr. Anjor 
have jointly written the MOST INFORMATIVE (00) 
on glass blowing ever prepared. 


Not only is construction explained in detail, but the 
operating principles of all pieces of apparatus are 
also explained. 











as 





brig CO 
phia 4 
entific 
net Co 


ermosta 


imer CO 
yrvey ing 


‘lu. tra Vie 
s Ange 
juoresce 


nertl € 
rgh 14 


ical | 


ngat E 
Ang 
jectrie 


niform 
iphia 








pressure. Accurate. Time Saving. Send for 380 PAGES _ 
Bulletin No. 148. 212 FIGURES, most consisting of ill 
several diagrams, total over 300. y. 
witches 
SMITH METER COMPANY 24 TABLES. EXPERTLY-COMPILED INDEX. 
nion * 
$ : fachin 
SUBSIDIARY OF A.O. SMITH CORPORATION 7 postpai 
FACTORY: 5743 SMITHWAY, LOS ANGELES 22, CALIF. . nited 
Remittance must accompany order i. . 
Sales Offices: NEW YORK, CHICAGO, HOUSTON Be avait 
LOS ANGELES. Canadian Representatives: Toronto, . 
Vancouver International Division Milwovkee - INSTRUMENTS PUBLISHING CO. nited 
‘ in Pri 1 Citi ; : § 
Wisconsin. Loco! Agents in Principol Cities 921 Ridge Ave., Pittsburgh 12, Pa. lass, 
"nited 
Facuun 
nited 
Tektronix, tnc., 712 S.E. Hawthorne Bivd., Portland Thermo Instruments Co., Box 336, Belmont, Calif Transicoil Corp., 114 Worth St., New York 13. N. 5 rages 
i4, Ore Industrial instruments Servo motors 4 
Cathode ray oscilloscopes & video test equipment nited 
(See -adverticement on page 76) Thomas Clock Co., Seth, Industrial Sales Dept., Transvision, Inc., New Rochelle, N. Y ve., 
Thomaston, Conn Soldering irons of a urvey 
Telechron, Inc., Ashland, Mass Household clocks, outdoor & tower clocks, clock move- , 
Timers and fractional horsepower motors ments for industrial purposes, also electric timers “ 
Trans Sonics, Inc., Bedford Airport, Bedford, Ma 
Teletronics Laboratory, 352 Maple Ave., Westbury, Thomas Co., Arthur, H., West Washington Square, Airbourne instrumentation 


3 
Custom design and manufacture of electronic and elec- 
tro-mechanical devices 
Televiso Products Inc., 7466 Irving Park Rd., Chicago 
‘4, Ol 

Electronic 


products; custom built equipment 


132 West 22 St., New York 11, N. ¥ 
paint & thermometer sticks 


Tempil Corp 
Thermoscopic 


Tenney Engineering Co., 26 Ave. B., Newark 5, N. J 
Controlled temperature & humidity ovens 

Testing Instruments, Inc., 43 W. Apple St., Dayton 2, 
Ohio 


Electrical testing instruments for automotive equipment 


Testing Machines, Inc., 427 W. 42nd St., New York, 
N. ¥. 

Physical testing machines 
Testrite Instrument Co., 57 E. llth St., New York 8, 
N 
Scientific instruments 


Thermal Syndicate Ltd., 12 East 46th St., New York 
i7, N : 
Apparatus, 
charge tubes 


light sources; 


laboratory; flats, optical; gas & vapor dis- 
mercury; light sources, mercury vapor; 
ultra-violet; optical parts 
Therm-O-Dice, Inc., 89 W. Luther Place, Mansfield, 
Ohio 

Thermostats 


Thermo-Electric Co., 22-02 Raphael St., Fair Lawn, 
N 

Thermocouples for aircraft engines & 
extension lead wires & harnesses 


(See advertisement on page 100) 


industrial uses, 


Thermo Electric Manufacturing Co., 480 W. Locust 8t., 
Iowa 


furnaces 


Dubuque 
Laboratory 
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Philadelphia 5, Pa. 


Dealers, retail-wholesale-export, in laboratory ap- 
paratus & reagents for laboratories of chemistry & 
biology 

Thomas & Skinner Steel Products Co., 1118 E. 23rd 
St., Indianapolis, Ind. 

Permanent magnets 

Thompson Balance Co., 802 E. 18 Ave., Denver 5, 
Colo, 

Fine balances & weights 

Thompson Clock Co., H. C., Bristol, Conn. 
Electric stop clocks & interval timers 

Thordarson Electric Mfg. Co., 509 W. Huron St., 
Chicago 10, Ill. 

Transformers 

Thwing-Albert Instrument Co., Penn St. at Pulaski 
Ave., Philadelphia 44,Pa. 

Pyrometers, paper testing instruments, portable pH 


meters, general testing instruments & machines 


Times Facsimile Corp., 229 West 43 St., New York 
18, N, Y¥. 
High Speed recording and communications equipment 
Tinsley Laboratories, Inc., 2526 Grove St., Berkeley 
4, Calif. 


Astronomical instruments, optical instruments 


Toledo Scale Co., 1074 Telegraph Rd., Toledo, Ohio 
Autematic Scale for weighing, counting, check-weighing, 


compounding, force-measuring, weight-printing & 
weight-recording; & special devices for testing, classi- 
fying & standardizing 


Inc., Mt. Vernon, N. Y. 
time controllers 


Tork Clock Co., 
Clocks, timers, 





Tracerlab, Inc., 55 Oliver St., Boston 10, Mass. 
Radioactivity detectors 
(See advertisement on page 82) 


Trerice Co., H. O., 
16, Mich. 


Industrial instruments 


Trimount Instrument Company, 37 W. Van Buren 8t 


Chicage 5, Ii. 


Manometers: well type, sliding scale 
seale U-tube, inclined, obsolute pressure, 
gages: draft & mercury pressure; 


meters & tank ievel indicators 


(See advertisement on page 66) 


Triner Sales 
Chicago 10, Ill. 
Seales and service 


Trinity Equipment Corp., 
Reselle Park, N. J. 
Thermocouple wells; 
sockets for thermometers; drilled, 
protecting tubes; stainless steel 
special alloy machine products; 
alloy bars; 
cation 


1420 Lafayette Blvd., 


J-tube, fire 


indicating 


and Service Co., 325 W 


thermometer test wells; separa 
welded and cas 
laboratory apparatu: 
deep hole drilling 
API-ASME code alloy welding and fab: 


W., De 


& 


Huron § 





472 Westfield Ave., East ago 








(See advertisement on page 101) 


Triplett Electrical Instrument Co., 


Harmon Ave 










Bluffton, Ohio 

Electrical measuring instruments & radio 

equipment. Also instruments for laboratory and Va 

dustrial test purposes; switches, relays, resistors Spe 
ron 

Triumph Mfg. Co., 913 W. Van Buren St., Chica ‘ 

Il. a 


Radio test instruments 


Troemner, Henry, 911 Arch S8t., 


Balances 

Turner Electric Co., 6138 N. 
delphia 38, Pa. 

Thermowells 
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Chicago ¢ 


U 


¢ Indicator Co., 624 K. Locust St., Milwaukee 3, 


wid level gages 
jing Instrument Co., 473 Getty Ave., Paterson %, 


J vacuum recorders, absolute pressure 

“sdors, draft recorders, combined pressure & vacuum 

orjers, liquid level gages, pressure & vacuum gages, 

viged draft gages, well-type direct reading mano- 

ida U-tube manometers, absolute pressure gages 
(See advertisement on page 54) 


rig Co., Joseph F., 4101-03 North 5 &t., Phila 
phia 40, Pa. 


jentifie glassware 


hanet €9., George, 413-15 Market St., Newark 5, N. J 
yermostats 
umer Co., J. C., 1791 E. 38th St., Cleveland 14, Ohio 


yveying instruments 
yra-Violet Products, Inc., 5205 Santa Monica Blvd., 
» Angeles 27, Calif. 

yorescence and ultra-violet lamps 


nert! Optical Co., John, 3551-3555 East St., Pitts- 
ygh 14, Pa. 
tical instruments 

(See advertisement on page 73) 
neat Electric Tool Co., Inc., 611-15 Ducommun St 
; Angeles 54, Calif. 
iectrie soldering irons 


iniform Tubes, Shurs Lane & Lauriston St., Phila- 
iphia 28, Pa. 
ecision tubes of all metals 

(See advertisement on page 112) 


Pnimax Switch Corp., 460 West 34 St., New York 1, 
Y 


itches 


nion Tool Company, 48 E. River St., Orange, Mass 


achine shop gages 


‘nited Condenser Corp., 422 East 138 St., New York 
1 3. 
apacitors 


"ited Electric Controls Co., 71 A St., 
lass, 


Boston 27, 


‘nited Electronics Co., 42 Spring St 
yacuum capacitors and vacuum tubes 


Newark 2, N. J 


nited Precision Products Co., Inc., 
pages 


Shabbona, III. 


nited States Blue Print Paper Co., 207 S. Wabash 


ve., Chicago 4, Ill. 
Surveying instruments 
nited States Gauge Div., American Machine & 
{etals, Sellersville, Pa. 


Indicating & recording pressure gages 


nited States Instrument Cerp., 409 Broad St., 
it, N. Y. 
folee powered telephone equipment 


Sum- 


Wnited States Taximeter Co,, Div. of Weisinger Re- 
ording Instruments Corp., 503 W. 54th St., New 
fork 19, N. Y. 

Speedometers, tachometers, taxi meters 


nited Transformer Corp., 150 Varick St., New York 
B, N.Y. 

ransformers 

Tniversal Drafting Machine Co., 


Cleveland, Ohio 
Drafting Machines 


3110 Payne Ave., 


Universal X-Ray Products, 1145 Western Ave., Chi- 
cago 22, Til. 

Barometers, manometers, vacuum gages, X-ray equip- 
ment 


Univis Lens Company, 401 Leo St., Dayton 1, Ohio 
Optical flats, lenses & prisms 


v 


Vecutron, Inc., 2819 12th St., So., Arlington, Va 
Special vacuum tubes; electronic circuits & industrial 
control devices 


Vacuum Electronics Engg. Co., 37 St. and 3rd Ave., 
Brooklyn, N. Y. 


Leak detectors 


Valpey Crystals, 1244 Highland St., Holliston, Mass. 
Quartz erystals for frequency control 


Valvair Corp., 454 Morgan Ave., Akron 11, Ohio 
Control valves 


Valve Pilot Corp., 230 Park Ave., New York 17, N. ¥ 
Locomotive speed indicator & recorder and 
tive speed & cut-off indicator & recorder 


locomo 


Valverde Labs., 91 Crosby St., New York 12, N. Y¥ 
Thermal controls 

Van Dyke Instruments, Inc., Box 696, Taranza, Calif 
Laboratory apparatus 

Van Keuren Co., 176 Waltham St., Watertown, Mass 
Optical comparators & flats 

Van Wagner Co., 89-04 113 St., Richmond Hill 18 
a 

Inspection devices 


Vapor Recovery Systems Co., 2820 N. Alameda St., 
Compton, Calif. 


Liquid level gages, manemeters remote metering 
equipment and control valves 
(See advertisement on page 53) 
Varo Mfg. Co., Box 638, Garland, Texas 
Electronic instruments 
Vaughn-G. E. Witt Co., 4228 Hollis St., Emeryville 
Calif. 
Regulating valves 
Veeder-Root, Inc., Sargent & Garden Sts., Hartford 2 
Conn. 
Electrically operated counting devices, a.c. and d. 


Vickers Electric Div., Vickers Inc., 1815 Locust St 
St. Louis 3, Mo. 


Rectifiers and photoelectric cells 


Vickers, Inc., 1400 Oakman Blvd., Detroit 32, Mich 
Pumps & valving devices for control of power in oil 
hydraulic systems 
Victoreen Instrument Co., 5806 Hough Ave., Cleveland 
3, Ohio 
Electrometers, tubes 


spectrometers, vacuum 


Viking Instruments Inc., East Haddam, Conn 
Tachometers 


Vinco Corp., 9111 Schaefer Highway, Detroit 28, Mich 
Special gages 
315 Grote St., 


Visco-Meter Corp Buffalo 7, N. ¥ 


Viscosimeter 


Voland & Sons, Inc., New Rochelle, N. Y 
Analytical balances & weights 


WwW 


Wagner & Son, Carl H., 1944 N. Albany Ave., Chi- 


cago 47, Ill 


Thermometers 

Walker & Co Geo. T 324 Fifth Ave., South 
Minneapolis 15, Minn. 

Laboratory supplies 

Walker-Jimieson, Inc., 311 8. Western Ave., Chicago 


12, Ti. 

Radio & electronic supplies 

Wallace & Tiernan Products, Inec., P. 0. Box 178, 

Belleville |, N. J. 

Chlorine control & 

logical instruments 
(See advertisement on page 3) 


chemical feed devices, meteoro- 


Walser Automatic Timer Corp., 420 Lexington Ave., 
New York 17, N. Y¥ 

Timers 

Stow, Mass 


Waltham Dial Gage Co., Boxboro Road 


Machinist's dial gages 
Waltham Watch Co., Waltham, Mass 
Stop watches 


Ward Leonard Electric Co., 31 South St., Mount 
Vernon, N. Y 

Resistors, rheostats, relays, motor starters, speed con 
trollers, voltage regulators, electric control devices 
Warner & Swasey Co., 5701 Carnegie Ave., Cleveland 
3, Ohio 

Telescopes 


Warren-Knight Co., 136 N. 12th St., 
Pa. 
Surveying instruments & equipment 


Philadelphia 7, 


Warrick Co., Charles F., 16251 Hamilton Ave., De 
troit 3, Mich. 

Relays & auxiliary equipment for level controls 
Warrick, Frederick P., 8666 Grandville, Detroit 10 
Mich. 

Scientific cameras 

Water Leak Detector Co., 114 N. Third St., Columbus 
15, Ohio 

Water leak detectors 





SPECIALISTS IN PRECISION 
ENGINEERING AND LIGHT 
MANUFACTURING 
SPECIAL MACHINED SHAPES—It's New. 
For example:—Have you ever as 
sembled forged or cast oval tips into 
Bourdon tubes, with all the filing to 
fit, draw surfaces and soldering diffi- 
culties involved? We have and so we 
perfected methods of machining these 
parts and other special shapes directly 
to individual dimensions required. But 
most surprising, they cost less initially 
when made to precision dimensions, 
than a forging or casting. We can 
fabricate to finished dimensions your 
Bourdon tube tips or other oval, elipti 

cal or odd shaped parts. 

BOURDON PRESSURE TUBES 

Our many years of experience, special 
equipment and material characteristic 
knowledge enable us to offer you 
better, precision shaped pressure tubes 
at a saving to you. 

PRODUCTION SOLDERING 

Our new type soldering machine per- 
mits us to solder your parts or as 
semblies in seconds, with soft or silver 
solder, surely and accurately, with no 


dangerous heat travel or corrosion 
points. 
ASSEMBLIES 


We can make, assemble and test your 
full or sub-assembly parts to your 
specifications with ingenuity and at 
costs surprising to you. 

We like problems, let us quote on your 
requirements, 


SPECIALTY ENGINEERING 
& MANUFACTURING CO. 
108 East Dedham Street 
Boston 18, Massachusetts 











Water Level Controls Di Hiealy-Ruff Ce 2255 Uni 
versity Ave., St. Paul 4, Minn 

Liquid level controls 

Waterman Engineering C« 721 Custer Ave Evanstor 
lil 

Automatic flow controllers 

Waterman Products Co., Inc 2445 Emerald 8&St 
Vhiladelphia 25, Pa 

Portable oscillographs 

Webber Gage Co 12904 Triskett Md Cleveland 11 
Ohio 

Gage blocks 

Weber Bros Metal Works 108 N. Jefferson 8t 


Chicago 6, Ul 
Laboratory apparatus 
Weber & Cr F., 1220 Buttonwood 8t Philadelphia 
23, Pa 

Mathematical & surveying instruments 

Weiler, Paul G., 95 Broad St New York 4, N. Y 
Resistance thermometers 


Weksler Thermometer Cerp., 52-56 West Houston St., 

New York 12, N. Y. 

Thermometers, hydrometers, 
(See advertisement on page 105) 


psychrometers 


Welch Scientifie Co., W. M., 1515 Sedwiek St 
Chicago 10, U1. 

Electrical instruments 
laboratories 


(See advertisement on page 43) 


vacuum pump & items for 


science 


Weltronic Co., 19500 West Kight Mile Road, Detroit 
19, Mich 


Current regulators 


Welwyn Electronic Component Tine 84 KK. 46th St 
New York 17, N. ¥ 

Capacitors and resistors 

West Coast Electronic ( 1601 SS. Burlington St 
Los Angeles 6, Calif 

Communication measuring instrument 

West & Dodge Thread Gauge I 6 Power House 
St South Boston, Mass 

Screw thread gages 
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Westberg Mfg. Co., 6592 Onarga St., Chicago 31, Il White Co., Inc., David, 315 W. Court St., Milwaukee 

Automotive service instruments, flowmeters, tachome 12, Wis 

ters Surveying instruments 

Western Electric Co., 195 Broadway, New York 5, N. ¥ White-Rodgers Electric Co., 1200 Cass Ave., St. Louis 

Instruments are offered for acoustic, noise or vibration 6, Mo. 

control problems, in the product developnient labora Furnace controls 

tory, for field testing and for routine production test 

ing applications, high speed motion picture camera Wileolator Co., 1001 Newark Ave., Newark B, N. J 
Thermostats 

Instruments distributed by Graybar Electric Co., 420 

Lexington Ave Wilder Inc R. 8., 26 Bedford St., Waltham, Mass. 
Microprojector 

Westinghouse Electric Corp., 306 4th Ave., P. O 

tex 1017, Pittsburgh 30, Ia Wilder Sales Co., 15 Euclid Ave., Troy, N. Y¥ 

Switchboard, panel & portable measuring instruments Thermometers 

aircraft iustraments recorders, industrial & radk 

t set equipment Wilkening Mfg. Co 1998 §. Tist St Philadelphia 

12, Pa 

VW eocinghouse X-Ray (« Tie 2519 Witkins Ave., Piston ring gages 

Baltimore Mad 

Industrial X-Ray equipment Wilkens-Anderson Co lll N. Canal St., Chicago 6, 
hi 
Laboratory supplies 

Weston Electrical Instrument Corp., 614 Frelinghuysen 

' Ne ré, N. d . - , - 
conan oa onan a portable measurin instruments wae aes museett es etn 8, My 
. . Laboratory supplies & apparatus 


Indurtrial & radio test equipment 
Licht measuring instruments and photographic exposure 


meters Also dial type industrial temperature gages, Williams Apparatus Co., Inc., Herald Bldg., Water- 
control relays and aircraft instruments town, N 

Pulp & paper testing equipment & flue gas analysis 
Wheaten Ce T. C. Millville, N, J apparatus 


( lassware 
Williams, Brown & Earle, Inc., 918 Chesnut St., 


Wheastone Corp., 2819 Reading Rd., Cincimnati 2, Olio Philadelphia 7, Pa. 

Thermocouples & pyrometer tubes Laboratory supplies 

Whooteo instruments Co., 847 W. Harrices Si., Williams Gauge Co. 1620 Pennsylvania Ave., Pitts- 
Chicago, Iti. burgh 12, Pa 

Temperature, indicating, recording & control instru Water level gages 

ments, temperature limit & shut-off device; automatic 

combust afeuus 

ombustion safeguards Willson Products, Inc., Reading, Penna, 


(See advertisement on pages 31, 84) Anemometers 





Now’ss the Time to Have All 
Your Associates Subscribe to 


Instruments 


THE MAGAZINE OF 


Measurement and Control 





Group Subscription Plan 
SAVES MONEY 


Cash or check and FULL information with crder—this cuts our office 
costs and we pass on the savings. Full information means (1) name, 
(2) address for mailing, (3) company or institution name and (4) its 
address, (5) its products or services. Here is the Plan: 





| one-year new subscription or renewal $3.00 
2 one-year new subscriptions or renewals 5.00 
3 one-year new subscriptions or renewals 6.00 
4 one-year new subscriptions or renewals 6.80 
5 one-year new subscriptions or renewals 7.50 
Each additional new subscription or renewal _ 1.50 


NOTE—These rates are for U. S., U. S. possessicns and Canada orly. See the Table of Contents 
page (in front of magazine) for rates applying te other countries. 


Start now to make up your group; send for a form which will make 
it easy for you and your associates. 









Wilmotte, Inc., Raymond M., 1469 Church « 
Washington, D. C. 
Electronic gaging instruments 


Wilson & Co., G. C., P. O. Box 389, Cha . 
Remote-control and remote-metering equi; 


Wilson Mechanical Instrument Co., Inc 
Ave., New York 54, N. Y. 
Hardness testers 


Winchester Electronics Co., 6 E. 46th St 

ay. es 

Connectors, plugs, clips, posts, jacks 

Winslow Co Inc., 9 Liberty St., Newar \ 
Ignition hardness test sets, aircraft engine ments 
thermocouples & instrument accessories, ’ 
vacuum gages, radio & telegraph keys, m 
cord sets, megohmeters, Wheatstone bridge 


Wollensak Optical Co., 880 Hudson Ave., R 
= 

Optical instruments 

Wood Counter Lab., N. 5646 8S. Harper § Chicag 
37, Il 

Woods ‘‘Lab. Apparatus’, F. W., 140-6 Warden 
Pittsburgh 20, Pa. 

Biological laboratory supplies 


Woods Hole Oceanographic Inst., Woods H Mas 
Oceanographie instruments 


Woodworth Co., N. A., 1365 Jarvis Ave., I 
Mich. 
Gages for physical measurements 


Worley Jewel Co., John, Waltham, Mass 

Jewels & pivots 

Worner Electronic Devices, Rankin, Ill 

Photoelectric products 

Worthington Pump & Machinery Corp., Harrison, N_! 

Liquid meters 

Wroble Engineering Co., 1067 Davis Terrare, Schene 
. ¥ 


tady 3, N. 
Universal testing machines 


Wyland, George C., Center St., Ramsey, N. J 
X-Ray tubes & cameras 


Y 


Yale & Towne Mfg. Co., Kron Div., 4530 Tacony St 
Philadelphia 24, Pa. 
Scales 


Yankee Precision Products Co., 50 Bartholomew Ave 
Hartford 6, Conn. 
Gages & electronic inspection devices 


Yardeny Engineering Co., 105-107 Chambers 8 
New York 7, N. Y. 
Remote control systems 


Yarnall-Waring Company, 102 E. Mermaid La 
Chestnut Hill, Philadelphia 18, Pa. 

Water columns, water gages & blow-off valve 
steam boilers, spray nozzles for liquids & hydra 
valves for presses 


for 


Yellow Springs Instrument Co., Inc., Box 211, Ye 
Springs, Ohio 
Construction of special instruments 


Yoder Compsny, 5500 Walworth Ave., Cleveland, 0! 
Cement testers 


Yonkers Lab. Supply Co., 515 W. 132 St., New York 
, Ri 
Laboratory supplies 


York Ice Machinery Corp., York, Pa. 
High altitude test & calibration chambers 


yi 


Zeiss, Inc., Carl, 485 Fifth Ave., New York 17, N. Y 
Optical instruments 


Zenith Optical Co., Huntington 19, W. Va. 
Microscopes, lenses, optical flats 


Zenith Optical Laboratory, 123 W. 64th St., New York 
ee ey 
Lenses, mirrors 


Zernickow Co., O., 15 Park Row, New York 7, N.Y 
Tachometers, tachographs, tachoscopes, cutmeters, stop 
watches 


Zuhr, Inc., Henry, 237 Lafayette St., New York, \. ¥ 
Laboratory test instruments 
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AUTOMATIC 
QUIPMENT 


¥ 


& 


Cha 
qUlpr 


a 


aximum work- 
pU PSI and tempera- 
v0 F. to 1200°F. 
Fe from 14” thru 12” (Cy: 0.001 
440) will accurately control extremes 
n flow, temperature and pressure on air, 
water, steam, oil or gas service. 


v: 0.001-0.63) 
Bel or Stainless Steel 
P 15000# @ 100°F. 


BL VALVE } j * 
w 


7s! 


7OOOA SERIES 
VENTURIFLO CONTROL VALVE 
Sizes 1 — 8 (Cv: 1-860) 
Body — Steel or Stainless Steel 
MWP 1500 ASA Std. 





omew Ave 


valves 
hydrau 


HAMMEL-DAHL COMPANY 
243 RICHMOND STREET, PROVIDENCE 3, R. I., U.S.A. 


N eae. HICAGC CINCINNATI CLEVELAN[ 


‘ew York 


> DC\DT aaa. KIM CIS c j CVC pDiTTce 
KINGSPOR CNN ANGELCS NEW YORK t SB 














a. a we. 


THYTC TEMPERATURE 
| [+@ INSTRUMENTS — 





~ 








4 


“UP seul ces sis capi eames cesinstinan ecniibleeden mati wileieaaiion dealin: date oe | 


~ 


EMIaOLECRO IE emic Melee tian veltmerlimecse lich mcticandir lade 
‘original tests to determine the suitability of its power plant — 


were made with Lewis instruments. 


THE LEWIS ENGINEERING CO. 


cwecialists in Electrical Temperature Measurements 
a) See ‘ Co ome, mek ee a oe ee 
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